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(57) Abstract 

as pantiliner. is provided for use with a panty garment. Tne liner is attachable to the panty 
crotch by means of adhesive. The liner is elastic in at least one direction, has a thickness of less than 2mm, and is flexible The liner 
is composed of a layer of absorbent material Joined by an adhesive connection face-to-face with a backsheet, and optionaUy I ta?ftirth£ 
SZ^T^^T^^ 'east one of the components of the pantiliner is eleastic. any ineiasucTo^ 

^J^jL^tJ^" ^ n f Cdons * cUtftic - The liner has a low pad set. A stretcbable adhesive is applied to a major 
portion of the surface of the article for adhesive attachment of the article to an undergarment, the adhesive extendin* at least subsLdX 
ute^rST^ 8 f ** Alternatively, a stre^TS appS ma^S^^ 

the article, the adhesive extending at least substantially to its perimeter over a major portion of the perimeter. 
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Absorbent, gffnj tarv artirlo 

This invention relates to an absorbent sanitary article. 
It is particularly concerned with pantiliners, and will be so 
described, though it has application to other sanitary articles, 
for example sanitary napkins, incontinence products, and so 
forth. 

Pantiliners on the market tend to be less than ideal in 
terms of the comfort with which they are worn. One reason for 
this is that they tend to bunch as a result of the movements of 
the user's body. Not only does this result in the user 
experiencing discomfort, but it also means that the pantiliner 
absorbs less fluid than it would otherwise absorb, as a result 
of the pantiliner being in inadequate contact with the user. 

It is an object of the present invention to provide a 
pantiliner which overcomes, or at least reduces, the above 
problems, and which is suitable for use in absorbing light fluid 
flows which may occur between menstrual periods. such fluid 
flows include both vaginal discharge and urine. The construction 
of the pantiliner is to be such that it is able to move with the 
panty in which it is held, acting, so to speak, as an extension 
of the panty itself. 

According to the present invention there is provided a 
multi-layer, fluid absorbent, sanitary article for use with a 
panty garment, the article having means of attachment to the 
interior of the garment in the crotch area thereof, the article 
being flexible, and elastic in at least one direction, the 
elasticity being such that in said at least one direction, the 
loading force required to extend a sample of material l inch 
(2.54cm) in width to 125% of its original length is not more than 
400g, and the residual stretch (pad set) after the sample has 
been stretched three times to 125% of its original length and 
relaxed after each stretch is not more than 15% of its original 
length. 

The said loading force is preferably not more than 250g, 
more preferably not more than 150g, and still more preferably not 
more than lOOg, and is preferably at least 60g. The pad set is 
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preferably not more than 12%, and preferably not more than 8%. 

Preferably, the liner has a flexibility/ as measured 
according to ASTM Standard D 1388-64, of not more than 5000 
mg.cm, preferably not more than 3000 mg.cm, though the 
flexibility value is preferably at least 500 mg.cm. The 
pantiliner preferably has a thickness under a pressure of 
20g/cm 2 , of less than 2mm, and more preferably in the range of 
from 0*5 to 1.6 mm. 

The pantiliner of the invention will normally be generally 
elongate in shape, preferably having the hourglass shape which 
has now become widely accepted for such articles. The pantiliner 
may have elasticity in only one direction, in which case that 
direction is preferably transverse to the length of the 
pantiliner, or it may have elasticity in both the transverse and 
longitudinal directions. 

There have been proposals in the prior art for panti liners 
and catamenial articles which have elastic properties, and in 
this connection attention is directed to WO93/01785, US Patent 
4166464, US Patent 4389211, EP-A-160517 and EP-A-450541. None, 
however, discloses the combination of properties which is set out 
above and which renders the article of the present invention so 
particularly suitable for its intended purpose. 

The pantiliner of the present invention is preferably 
intended to absorb, in use, up to about 2g of fluid. For this 
level of • discharge it is normally constructed to have an 
absorbent capacity of at least about 4 to 5 ml. This over- 
capacity is provided to take into account the fact that the fluid 
absorbed may all remain in the central region of the pantiliner, 
with the outer regions thereof remaining completely or 
substantially dry. This is likely to occur given the low flow 
rates and flow volumes which are involved. 

The pantiliner according to the invention is made as a 
multilayer structure, at least one of these layers being fluid- 
absorbent. Each layer is adhered to the layer or layers 
immediately adjacent thereto. It has been found that since the 
article does not have to handle large fluid volumes it is 
unnecessary for the fluid-absorbent layer or layers to be 
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completely enclosed between a topsheet and a backsheet, a 
construction which is often conventionally adopted to prevent 
fluid leaking from the absorbent material through the edges 
thereof. In the case of the article of the present invention , 
fluid almost never reaches those edges, and it is therefore of 
no consequence if those edges are exposed to the outside 

Accordingly , it is possible for the pant i liner of the 
present invention to consist of a plurality of layers of 
identical or substantially identical size and shape positioned 
in alignment with one another. This is shown in Figure 1 of the 
accompanying drawings. 

In the accompanying drawings: 

Figure 1 is an exploded isometric view of an article 
according to the present invention; 

Figure 2a is a plan view of an alternative article according 
to invention; 

Figure 2b is a section taken on line A-A in Figure 2a; 

Figures 3 to 9 are graphs showing hysteresis cycles for 
several articles according to the invention; 

Figure 10 illustrates diagrammatically a method of 
manufacturing a topsheet as just described; 

Figure 11 is a stress-strain curve for an embodiment of such 
a topsheet; 

Figure 12 is a hysteresis diagram for the embodiment of a 
topsheet to which Figure 11 relates; 

Figure 13 is a hysteresis diagram for the elastic film used 
in that embodiment; 

Figure 14 is a photomicrograph showing a topsheet material 
from below; 

Figure 15 is a photomicrogre h, on a larger scale, showing 
a transverse section through the material of Figure 14; and 

Figure 16 is a perspective, diagrammatic view showing 
substantially what appears in Fiaure 15; and 

Figures 17 to 27 show various patterns which can be used for 
applying panty fastening adhesive to sanitary articles. 

Referring now more particularly to the exploded isometric 
view of Figure 1, this shows an article having a topsheet layer 
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1, adhesive 2, an absorbent core 3, adhesive 4, a backsheet 5, 
and adhesive 6. The nature and purpose of the various layers is 
discussed further below. The use of such a structure means that 
it is possible to produce a plurality of pantiliners by cutting 
them from overlaid sheets of the materials required, without the 
alignment problems which exist where a topsheet and a backsheet 
have to be arranged to form an envelope completely enclosing an 
absorbent core* 

In order to provide the pantiliner with the necessary 
elastic properties, it is necessary in the case of a multilayer 
article for at least one of the layers to be elastic, though all 
the layers must be stretchable. It is found that the article as 
a whole has the necessary elastic properties even if some, but 
not all, of the layers are stretchable but not elastic. 

In a further aspect thereof, the invention provides an 
elastic, fluid-absorbent liner for use with a panty garment, the 
liner having means of attachment to the interior of the garment 
in the crotch area thereof, the liner comprising a plurality of 
layers joined in face-to-face relationship with one another by 
means of at least one adhesive connection, the said adhesive 
connection or one of said adhesive connections, being provided 
by an elastic adhesive, whereby to provide, at least in part, the 
elasticity of the liner. 

In another aspect, the invention provides a fluid-absorbent 
liner for. use with a panty garment, which comprises a layer of 
absorbent material exposed to the exterior on one face thereof, 
and joined in face-to-face relationship on its opposite face, by 
means of an adhesive connection, with a backsheet of water- 
impermeable material. 

In yet another aspect, the invention provides an elastic, 
fluid-absorbent sanitary article for use with a panty garment, 
the article having means of attachment to the interior of the 
garment in the crotch area thereof, the article comprising a 
plurality of layers joined in face-to-face relationship with one 
another by means of at least one adhesive connection, the said 
adhesive connection or one of said adhesive connections, being 
provided by an elastic adhesive, whereby to provide, at least in 
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in still another aspect the invention provides a fluid- 
absorbent sanitary article for use with a panty garment, which 
comprises a layer of absorbent material exposed to the exterior 
on one face thereof, and joined in face-to-face relationship on 
its opposite face, by means of an adhesive connection, with a 
backsheet of water-impermeable material. 

The invention also provides a fluid-absorbing sanitary 
article, wherein the layers thereof, and the connections 
therebetween, are such as to render it permeable to water vapour 
and other gases. 

Additionally, the invention provides a fluid-absorbing 
sanitary article for use with a cotton panty garment, the article 
havxng means for removably attaching it to the interior of the 
panty garment in the crotch area thereof, wherein the stress- 
strain characteristics of the said article correspond to a 
substantial extent to those of the said crotch area. 

The following Table l sets out the function of the layers 
in a multilayer construction which consists successively as 
considered from the body side of the user outwards, of 'six 
layers . 

TABLE 1 

1. Topsheet Dry £ eeli„g/skin friendly 

2. Topsheet-to core adhesive Material adhesion 

3. Absorbent core Absorbency 

4. core-to-backsheet adhesive Material adhesion/optionally 

air & vapour permeability 

5. Backsheet Liquid impermeability 

/optionally air & vapour 
permeability 

6. Backsheet-to-panty adhesive Intimate panty bonding 

A description will now be given of examples of materials 
which can be used for the above layers. It should be noted at 
this point, however, that constructions are possible which use 
fewer layers, or more layers, than those just recited, and the 
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materials mentioned below may be suitable for the layers of such 
constructions . 

TOPSHEET 

For a topsheet which is stretchable but not elastic, one 
suitable material is a perforated or apertured film which has 
been ring-rolled to provide it with a degree of extensibility. 
One suitable film is described in US Patent 4463045, and suitable 
processes for ring-rolling such a film are described in US 
Patents 4107364, 4834741, 5143679, 5156793 and 5167897. Ring- 
rolling has the effect of producing corrugations in the topsheet, 
and the ring-rolled topsheet has an axis of stretching which is 
perpendicular to the direction of the fold lines. The fold lines 
can all run in a single direction (i.e. parallel to one another), 
or in more than one direction (for example in two mutually 
parallel directions) , and the sheet correspondingly has one or 
more axes along which it can be stretched. 

Another possible material which can be ring-rolled to 
produce a stretchable topsheet is that described in EP-A-207904. 

One possible material which can be used for a topsheet which 
is to be elastic, rather than just stretchable, will now be 
described. 

By way of background, mention should be made of EP-A-207904 , 
in which there is described a covering sheet for covering an 
absorbent body of an absorbent sanitary article, the said 
structure having perforations which extend therethrough and 
comprising an upper layer intended to face outwardly of the 
absorbent body and comprising a non-woven fibrous material, an 
intermediate layer comprising a film, and a lower layer intended 
to face inwardly towards the absorbent body and comprising a non- 
woven fibrous material. It has been found that an elastic 
topsheet can be made following a modified form of the teachings 
of EP-A-207904, replacing the intermediate layer used therein 
with an elastic film. This is surprising, since the process for 
joining the three layers together would have been expected, prima 
lasifi, to result in the elastic film no longer being able to 
exhibit its elastic properties, as a result of its connection on 
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both sides to the fibrous layers. However, it has been found the 
process described in EP-A-207904 can be modified so that it does 
not in fact have this effect* The modification has the effect 
that the upper and lower layers are connected to the intermediate 
layer substantially only around the perimeters of the 
perforations, and this permits the elastic film to continue to 
exhibit its elasticity in at least one direction. 

Thus, there can be provided, and a further aspect of the 
invention does so provide, a covering structure for covering an 
absorbent body of an absorbent sanitary article, the said 
structure having perforations which extend therethrough and being 
elastic in at least one direction, the structure comprising: 

(a) an upper layer intended to face outwardly of the absorbent 
body and comprising a non-woven fibrous material; 

(b) an intermediate layer comprising an elastic film; and 

(c) a lower layer intended to face inwardly towards the 
absorbent body and comprising a non-woven fibrous material; the 
upper and lower layers being connected to the intermediate layer 
substantially only around the perimeters of the perforations* 

The upper and lower layers may be formed of non-woven webs 
in which the individual fibres are aligned with one another to 
a substantial extent. Where that is so, the topsheet will be 
elastic in a direction transverse to the direction of alignment 
of the fibres, but substantially inelastic in a direction 
parallel t.o the direction of alignment. It follows from this 
that one cannot have the upper and lower layers with directions 
of alignment which are perpendicular to one another, since then 
the resulting topsheet would be substantially inelastic. On the 
contrary, one would normally have the directions of alignment the 
same in the upper and lower layers. If the fibres in either or 
both of the upper and lower layers are randomly oriented there 
will be some elasticity in all directions, but much less than the 
elasticity obtained when the fibres are oriented. it will be 
appreciated that there are intermediate possibilities between the 
two extremes of complete orientation and complete randomness, and 
that these will give intermediate amounts of elasticity and 
greater or lesser differences between the amount of elasticity 
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in different directions. 

The materials used for the upper and lower layers can be the 
same as those described in EP-A-207904, though they need not be. 
Thus, for example, both layers may be made of carded fibres, and 
these may be, for example, polypropylene fibres or two-component 
fibres sold under the name CHISSO ES by the Japanese company 
Chisso. The upper and lower layers may be hydrophobic, 
hydrophilic, or have at least one region which is hydrophobic and 
at least one region which is hydrophilic. 

The material used for the elastic film is preferably based 
on a thermoplastic elastomer, and suitable materials include 
styrenic block copolymers (such as styrene-butadiene-styrene, 
styrene-isoprene-styrene, styrene-ethylene butylene-styrene and 
styrene-ethylene propylene-styrene copolymers) , elastomeric 
polyurethanes , polyester and polyether elastomers and copolymers 
thereof, polyester-amides, poly-ether-ester amides and ionomers 
(polymeric materials in which chains are linked by ionic 
interactions) . Other suitable materials include blends of or a 
polyolefin material (such as polypropylene, polyethylene , and 
copolymers thereof, in particular polyethylene vinyl acetate) 
with a rubber such as EPR or SBR rubber. 

The film preferably has a thickness of from 8 to 100 pm, 
more preferably not more than 70 im, and still more preferably 
from 30 jim to 50 m®. However, a still thinner film, having a 
thickness. of , say 15-30 jim »ay be desirable, one particular film 
which can be used is that sold by the Exxon Chemical Corporation 
as EXX 500. This is available in a thickness of 50 pm. These 
values refer to the true thickness of the film. If an embossed 
film in used it may have a much greater apparent thickness, say 
500 jm# including the embossings. 

Further details will now be given referring to Figures 10 
to 16 of the accompanying drawings. 

Referring in more detail to Figure 10, this shows 
schematically a device generally indicated 120, which comprises 
two cards 121, 122 each of which continuously supplies a web of 
polypropylene or other suitable fibres. The web supplied by the 
card 121 forms an upper layer 110 and the web supplied by the 
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card 122 forms the lower layer 112. 

An elastic film intended to constitute an intermediate layer 
111, is unwound continuously from a reel, generally indicated 23. 

The webs 110 and 112 and the film 111 are fed towards two 
guide rollers 124 in a disposition such that the film ill is 
interposed between the webs 110 and 112. The resulting assembly 
105' is then directed to a perforating and bonding station, 
generally indicated 125, constituted by two counter-rotating 
superposed rollers 126, 127 with parallel axes. The lower roller 
127, which acts as a rotary support for the assembly 105' , has 
a generally smooth surface. The upper roller 126, however, has 
teeth or projections arranged in an array corresponding to that 
of the perforations which it is wished to make in the eventual 
product 105. At least the roller 126 is heated to a temperature 
sufficient to cause partial melting of those fibres of the web 
110 into which it comes into contact. 

The teeth or projections of the roller 126 penetrate the 
strip 105. This serves simultaneously to form the above 
mentioned perforations in the strip, and to effect thermal 
bonding of the film 111 to the webs 110 and 112. This takes 
place by virtue of the fact that fibres from web 110 are forced 
into the perforations, where they are bonded to the film ill and, 
in some cases, to the web 112 „ Also material from the film ill 
is forced into the web 112 and thermally bonded thereto. The 
bonding is a result partly of the heat from the teeth, and partly 
from the pressure which they apply. Bonding between the film 111 
and the webs 110 and 112 the takes place only at the edges of the 
perforations. The effect of this limited bonding is that the 
elastic film is able to continue to manifest its elasticity is 
a direction transverse to the orientation of the fibres of the 
web 110. This means that, as already mentioned, the eventual 
product has maximum elasticity when the fibres in the web 110 are 
all aligned with one another, the fibres in the web 112 are all 
aligned with one another, and the fibres in web 110 are aligned 
with those in web 112. 

Further details of the structure according to the invention 
can be seen in Figures 14, 15 and 16. Figure 14 shows a square 
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array of perforations 3 0 and fibres 32 of the lower fibrous 
layer. Also visible in Figure 14, around the perimeter of each 
of the perforations 130, are portions of the intermediate elastic 
film 111, which have been forced into the perforations in the 
course of manufacturing the structure. The transverse section 
of Figure 15 , which is taken along a line passing through one of 
the perforations 130, shows the fibres 132, the film 111, and 
fibres 136 of the upper fibrous layer. Figure 16 shows 
substantially what is in Figure 15, but in a simplified, 
diagrammatic form. Reference numeral 138 indicates the area 
around the perimeter of each of the perforations 130 where the 
fibrous layers and elastic film are bonded together. 

The size and spacing of the above mentioned perforations can 
be chosen according to the intended use of the product. However, 
it has been found appropriate to have the perforations arranged 
in a square array with approximately 7 perforations per linear 
cm in each direction (i.e. 49 perforations per cm 2 ), with each 
perforation being square and having a side length of about 0.7mm. 
However, it must be emphasised that other arrangements and sizes 
of perforations can be employed. Some are described in EP-A- 
207904, referred to above, to which attention is directed for 
details. 

One embodiment of the topsheet according to this aspect of 
the invention will now be identified in more detail by way of 
example. . This comprises upper and lower webs 110 and 112 
respectively, both made of polypropylene carded fibres of 1.7 
dtex. The upper web has a basis weight which is higher than the 
basis weight of the lower web in a ratio of 1.2 :1, with the 
combined basis weights of the two webs being 30 g/m 2 . The film 
111 is a thermoplastic, elastomeric, styrenic block copolymer 
based film, 40 thick and with a basis weight of about 35 g/m 2 , 
available from Exxon Chemical Corporation under the name EXX 500. 
The overall basis weight of the material is therefore 
approximately 65 g/m 2 . Perforations are formed therein in a 
square array, with the sides of each perforation having a length 
of approximately 0.7mm, and with the spacing between the centres 
of adjacent perforations being approximately 1.4mm. 
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It will be understood that various modifications may be made 
to the embodiment just described. For example, the webs 110 and 
112 may be made of fibres having some other diameter (as an 
example, 2.2 dtex fibres have also been used and found to be 
acceptable, though the results given by the 1.7 dtex were 
superior) . Also, the ratio of the basis weight of the upper web 
to the basis weight of the lower web may have a value other than 
1.2 :l, though it preferably is in the range l.i :i to 2:1. 

The graphs shown in Figures 11 to 13 relate to the 
embodiment j ust described . Figure 11 shows the percentage 
elongation achieved when a given force is applied to a 
rectangular sample of the material. The force is expressed as 
the force in N divided by the width of the sample, in inches, 
i.e. the distance transverse to the direction of application of 
the force. This shows that it was possible to elongate the 
material by an amount at least equal to its own length, without 
breaking it, and with the application of only a modest force. 

Figure 11 shows the result of carrying out a hysteresis test 
on a sample of the embodiment. This was stretched three times 
to elongate it by 40% each time, with the force being relaxed 
between each elongation to 0.05 N/inch. This graph shows that 
the force required to achieve 40% elongation varied very little 
from one elongation to the next, and that the amount of set (i.e. 
permanent elongation) produced by three elongations was less than 
10%. 

Figure 13 shows the results of carrying out a test similar 
to Figure 12, but on the elastic f;Llm itself. Comparison of 
Figures 12 and 13 shows that the elongation produced by a force 
of IN/ inch drops from about 40% to about 25% in going from the 
film by itself to the elastic product incorporating the film. 
This is a remarkably small drop bearing in mind that in the 
elastic product the elastic film is bonded to two quite 
substantial non-elastic webs. 

The tests illustrated in Figures n to 13 were all carried 
out on samples 50mm in length and 25.4mm in width, and elongation 
was carried out at lOOmm/min. 

Tests were carried out to compare the rewetting behaviour 
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of two forms of coversheet according to the present invention 

(one with hydrophilic upper and lower webs, and the other with 

hydrophobic upper and lower webs) with the corresponding two 

forms of coversheet according EP-A-207904. 

In all cases the fibres of the upper and lower webs were of 

polypropylene* The coversheet according to EP-A-207904 had a 

non-elastic central film of a polyolefin material. The results 

of the tests are given in the following table, which also gives 

the thickness of the samples under a pressure of 2 0g/m 2 . 

Th i ckness Re wett i ng 
(under 20g/m 2 pressure) 

Hydrophilic Coverstock 0.41 in 1.39 g 
Hydrophilic Elasticated 

Coverstock 0.37mm 1.02 g 

Hydrophobic Coverstock 0.41 mm 0.03 g 
Hydrophobic Elasticated 

Coverstock 0.35 mm 0.04 g 

The tests shows that the use of an elastic film as opposed 
to a non-elastic film has no significant effect on the rewetting 
behaviour of the coversheet. 

Details of the method used for carrying out the rewetting 
test, and of the synthetic urine used in the test are given 
below. 



Revetting 

The product is placed on an impermeable surface, and 2ml of 
synthetic, urine is introduced into the product, which is then 
left for 5 minutes. Five sheets of absorbent paper, each having 
a weight of 220g/m 2 are placed over the product, and a weight 
which exerts a pressure of 5.9 kPa on the portion of the product 
under the weight is placed thereon. The weight is left in 
position for 15 seconds. The amount of liquid absorbed by the 
absorbent paper is taken as the rewetting value. 



synthetic urine 

The synthetic urine used was a solution in distilled water 
of the following salts (in weight %) : Urea 2%, sodium chloride 
0.9%, magnesium sulfate (heptahydrate) 0.11%, calcium chloride 
(anhydrous) 0.06%. 
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ABSORBENT CORE 

For a core which is to be stretchable but not elastic, one 
material which can be used is a hydrophilic, stretchable non- 
woven material. One such material is an apertured, spunlaced 
material having a basis weight of 50 g/m 2 and consisting of 70% 
rayon, 30% polyethylene terephthalate (PET) . 

Another stretchable, substantially non-elastic material 
which can be used is a tissue paper consisting of conventionally 
CD (cross direction) creped tissue. For example, a wet laid tissue 
paper can be used that has been mechanically CD creped and has 
a weight of 47g/m 2 . Such a creped tissue is available from 
Aticarta, Rome, Italy. This material does have some elasticity 
when dry. However, it loses this when wet, and, furthermore the 
amount of elasticity is only small. Accordingly, it is not 
suitable as the sole elastic component in a construction 
according to the invention, all the other components being non- 
elastic. The construction must include at least one other 
component which is significantly elastic, and which retains that 
elasticity even when wet. 

For an absorbent core which is elastic, various materials 
can be used. One class of suitable cores consists of cores which 
include materials which are inherently elastic. For example, the 
core can be made of a fluff mixed with a net of elastic hot melt 
adhesive, or a spunlaced nonwoven with an undernet of elastic hot 
melt. The term "net" refers to a 3-dimensional structure made 
of interlocked fibres of elastic hot melt adhesive mixed with 
cellulose fibres during the formation of the core. The term 
"undernet" refers to a situation where the elastic hot melt is 
applied as a filament, e.g. in spiral pattern, on a substrate 
such as a spunlaced nonwoven. Both types of structures may be 
carried out with equipment known in the art. Thus, "nets", of 
elastic hot melt fibres can be made with melt blowing equipment, 
e.g. the Flexi-Melt apparatus by Nordson Corporation, Georgia, 
USA, and a "Spyro" type applicator such as the Nordson Series 
6000 by Nordson Corporation may be used to make " under ne ts " . 

A second class of suitable cores consists of cores which 
have been mechanically treated to make them elastic. For 
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example, the core can be a tissue which has been creped in CD 
(cross direction) or MD (machine direction) , or an absorbing web 
in which a large number of short slits have been formed. 

BACKSHgPT 

This must be a hydrophobic material, since its function is 
to prevent body fluids, which are largely aqueous, reaching, and 
therefore soiling, the user's clothes. 

For a stretchable but non-elastic backsheet, one material 
can be used is a hydrophobic, stretchable, spun laced, non-woven 
material having a basis weight of from about 3 0 to 40g/m 2 , formed 
of polyethylene terephthalate or polypropylene fibres. This 
material is breathable, i.e. permeable to water vapour and other 
gases • 

For an elastic backsheet, one material which can be used is 
the elastic film sold under the trade name EXX500 by Exxon 
Corporation and having a thickness of 40/xm, as already identified 
above. However, this material is not breathable. Another 
material which can be used for an elastic backsheet is a plastic 
film that has been subjected to a process that provides it with 
elastic-like properties without attaching elastic strands to the 
film, and may for example comprise a formed film made in 
accordance with US Patents 4342314 (Radel et al) and 4463045 (Ahr 
et al) . 

ADHESIVE FOR TPPSHEET/CPRE AND CORE /BACKSHEET 

These two adhesives may the same as one another, though they 
may alternatively be different. A suitable elastomeric adhesive, 
which is a hot melt adhesive, is described in detail below. 
Briefly, this is an elastomeric hot melt adhesive composition 
comprising at least one thermoplastic elastomer and at least one 
tackifying resin, the thermoplastic elastomer (s) being a 
styrene/butadiene/styrene (SBS) copolymer or a blend of 
styrene/ butadiene/ styrene with styrene/isoprene/styrene (SIS) in 
which SIS is present in an amount equal to or less than 50& by 
weight of the total block copolymer, the composition being 
characterised in that: 
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(a) it is capable of bonding, when applied from the molten 
state, plastic and/or cellulosic materials with a 90- peel force 
not lower than 0.5 N/cm (as defined below); 

(b) it has a tensile strength retention after 50 cycles (as 
defined below) of at least 40%; 

(c) it has a viscosity of 120,000 cps or less at 180«C and an 
applied shear of 80 sec' 1 . 

The adhesive has elastic properties in the solid state, 
while its elasticity in the molten state, as shown by its 
essentially Newtonian behaviour at the processing (application) 
temperature, is very low and in many cases negligible. 

Feature a) referred to above relates to the adhesive 
properties of the composition and in all cases the composition 
should have the properties of a hot melt adhesive in that it is 
capable of bonding appropriate substrates, typically plastic 
and/or cellulosic materials, when applied from the molten state. 
In particular, -capable of bonding- means that the composition 
is capable of showing adhesion on plastic and/or cellulosic 
materials sufficient especially for application in the 
construction of hygienic absorbent articles. When applied from 
the molten state between two substrates of plastics and/or 
cellulosic materials the composition gives a bond strength 
measured as 90» peel of not lower than 0.5 N/cm. The composition 
at a weight of 5 g/m 2 is applied in the molten state between the 
substrates and 48 hours after bond formation the 90- peel 
strength is measured at 23»c and at a separating speed of 300 
min/oin. 

As described in more detail below, many compositions of the 
type defined above also bond appropriate substrates at room 
temperature and may show the properties of a pressure sensitive 
adhesive. 

Feature b) referred to above relates to the elastic 
properties of the composition. The test which is used is 
described in more detail below and involves measuring the extent 
to which elastic properties are retained over 50 cycles of 
stretching and relaxation. The range over which the composition 
is stretched is related to the modulus of the composition and the 
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likely degree of stretching of the composition in use. The 
figure of 4 0% for tensile strength retention indicates that the 
elastic properties of the composition are comparable with those 
of natural rubber and are preferably superior thereto. 
Preferably the tensile strength retention is at least 50% , more 
preferably at least 60%. 

Feature c) above relates to the processability of the 
composition and a viscosity of 120,000 cps or less at 180°C 
(applied shear 80 sec" 1 ) indicates that the composition can be 
applied using conventional apparatus for use with hot melt 
adhesives. Preferably the viscosity is 60,000 cps or less, more 
preferably 30,000 cps or less. It is also highly desirable that 
the composition according to the invention show substantially 
Newtonian rheological behaviour, in particular viscosity does not 
vary significantly with applied shear. As discussed in more 
detail below, many compositions of the type defined above show 
Newtonian behaviour at intended processing temperatures, e.g. 
around 180 °c. 

The compositions can be formulated with any desired modulus 
depending on the desired end use. However the modulus has 
effects on the main properties of the composition and it is 
convenient to divide the compositions into low modulus and high 
modulus compositions. 

Low modulus compositions are defined as compositions having 
a modulus- of 0.5 MPa or less at 500% elongation (six times the 
initial length of sample) measured at 23 °C under an elongation 
rate of 500 mm/minute. Generally low modulus compositions have 
a modulus in the range 0.05 to 0.5 MPa, preferably 0.05 to 0.3 
MPa. Low modulus compositions generally show good adhesive 
properties at room temperature and may also be pressure sensitive 
adhesives. These compositions are usually stretched immediately 
after they are formed, for example after extrusion from the melt 
as a strip or thread. Stretching may take place immediately 
before or during application to an article so that the 
compositions are effectively applied in the stretched state. Low 
modulus compositions are typically used under an elongation of 
400% to 1000%. 



WO 96/10978 



PCT/US95/I3273 



17 



i™.d!atllv Z «=<>-P«itio„, „iia usually be stretched 

IZ \ !!" extrusion it is desirable that they should have 
e re.atxvely hi g h setting point so that they solidify quickly on 
extrusion Pr.rer.hly the setting point (se.sured by the D yn,„io 

T^TIT 1 Y Mth0d d " Cribed in below, is .t 

least 80»c, more preferably at least 100»C. 

a J!" 1 m °/ UlUS COn,p ° Sitions a " d e"ned as compositions having 
a modulus of greater than 0. 5 MPa at 500% elonga,ion (six time! 
the initial l^gth of sample) measured at 23-c un an 
elongation rate of 500 ma/minute. Preferably the high r ulus 
compositions have a modulus of fr^ 1 MPa to 10 MPa. since 
pressure sensitive adhesive character is generally inverse!; 
proportxonal to modulus, compositions with high modulus are often 
applied from the molten state although some may retain sufficient 

temoe 8 ra r : ^ """"^ to at room 

como!^r* • APPliCatl ° n f " m ^ -It implies that the 
composition ls applied without stretching with stretching 

~J? PlaCe An ^ ^ thiS WlieS Particularly tl 

high solidif xcation temperature is less critical for high modulus 
compositions but for convenience these are also preferably 
formulated to have a setting point of at least 80-c " more 
preferably at least 100-C. High modulus compositions III 
generally used at a lower degree of stretching. They are capaol" 
of giving.sufficient elastic force at low deformation (typical 

retain s^ f tT T ' * °"~ ^ ^ -^io„s 

HT 8U " ±Clent aensitive adhesive character so that 

they can applied at room temperature in a stretched state 
they can be used at an elongation of up to 400% 
th^^ ;r 8ential co »P°nants of the composition are a 
thermoplastic elastomer and a taCcifying resin and these will now 
be discussed in general terms. 

tecKnI? e, T OP ^ 8tiC ela8tOBier8 a " * very interesting chemical and 
technological class of polymers which are distinguished by their 
characteristic behaviour. At room temperature they behave Is 
cured rubbers showing high elasticity but in contrast ^o 7urll 
rubbers they can be melted and reprocessed in the same v lyl s 
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normal thermoplastics. 

This behaviour results from a particular chemical structure. 
Most thermoplastic elastomers are block copolymers, i.e. their 
molecules are formed by blocks of different natures linked 
together. Different blocks can alternate along the chain as 
relatively short blocks (multiblock structure of the f orm A-B-A- 
B-A etc) ; or the molecules can have a three block structure of 
the form A-B-A where A are terminal blocks and B is a central 
block of a different nature (linear three block copolymers); or 
the molecules can have a "radial" or "star" structure represented 
as (AB) X where all midblocks B are chemically linked together at 
a central point and terminal blocks A are radially disposed each 
at the end of block B. Structures formed by only two blocks 
(diblocks) of the form AB are ineffective as thermoplastic 
elastomers in terms of their elastic behaviour. 

The chemical nature of the different blocks can be varied 
and the resulting copolymers can be classified for example as 
polyur ethanes, polyesters, polyethers, poly ether-ester amides, 
etc. However, a common characteristic is the following: 
different blocks are physically incompatible so that they are 
mutually insoluble. The material can thus be considered an 
heterogeneous system in which different blocks, even if 
chemically linked in the same molecule, exist as separate 
entities. Blocks A of different molecules tend to associate 
together .in microscopic regions or "domains" with the same 
happening for blocks B. The material so formed has an 
heterogeneous structure of domains A and B, each well separated, 
with the one present at the lower level being dispersed 
microscopically in the other one which constitutes a continuous 
phase. This continuous phase is generally formed by "soft" or 
rubbery blocks B which give to the material its elastic 
properties, while the dispersed phase A is formed by "hard" non- 
elastomeric blocks. Below the glass transition temperature or 
softening point of the hard blocks each molecule of the copolymer 
has its A blocks fixed in at least two points, i.e. they are 
"confined" in the hard domains. Accordingly, the rubbery part 
of the molecule can undergo stretching but without flowing 
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relative to other molecules and when the external stretching 
force is relaxed it returns to its initial position for reasons 
of entropy. 

Thus in thermoplastic elastomers, the hard blocks work as 
a physical vulcanization and the advantages of this processing 
are clear. The chemical linkages that form the vulcanized 
structure of a standard rubber cannot be removed by heating and 
at sufficiently high temperature the rubber simply begins to 
decompose. On the other hand, in thermoplastic elastomers heat 
can effectively melt the hard domains; the material can thus be 
melted and processed, but hard domains giving back the pseudo- 
vulcanization, are formed again simply by cooling the material. 
It is apparent from the above explanation that diblocks, which 
contain only one hard and one soft block, cannot contribute to 
elastic properties. 

Diblocks can improve processibility but their content in the 
material must be confined within certain limits so that they do 
not reduce elasticity to an unacceptable extent. In addition, 
the total amount of hard blocks is important; too low a content 
will give poor elastic properties (similar to an insufficiently 
cured rubber) , whereas too high a content will make the material 
behave as a very hard, super-cured rubber, again with very poor 
elasticity. 

Amongst thermoplastic elastomeric block copolymers, the so 
called Styrenic Block Copolymers (SBC) are well known and widely 
used in many applications on account of their very good 
properties. Styrene block copolymers as a class are described 
for example in Thermoplastic Elastomers: A Comprehensive Review, 
Legge, Holder 6 Schroeder (Eds), Hauser Publishers (1987), 
Chapters 3, 4 and 12(1). They can have the structures already 
mentioned above as: 

multiblock A-B-A-B-A-B- ..etc. 

linear triblock A-B-A 

radial or "star" polymers (AB) X where x > 2. 
A represents a "hard" block of a vinyl-arene polymerized monomer, 
generally styrene or alpha-methyl -styrene; and B represents a 
"soft midblock" generally formed by a rubbery monomer such as 
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poly (butadiene) , (isoprene), (ethylene-butylene) or (ethylene- 
propylene) rubbers. 

The content of diblock molecules A-B in such products can 
be as high as 80% by weight and in special commercial products 
can even form the totality of the polymer. These products are 
used for particular applications because, for the reasons 
discussed above they have no or very poor elastic properties. 
Diblocks can help processing and improve adhesive properties but 
in order to retain good elastic characteristics their content in 
the thermoplastic elastomeric block copolymer should be kept 
lower than 40% by weight. 

SBC's are widely used as substitutes for vulcanized rubbers, 
their hardness, modulus and general mechanical and elastic 
properties being strongly related to the content of hard blocks, 
formed especially by polystyrene. They have also found use as 
base polymers for hot melt adhesives because of their generally 
good mechanical characteristics, easy tackif ication of their 
rubbery midblocks and good thermal stability which make them 
superior to traditional bases for hot melts such as ethylene- 
vinylacetate copolymers. However the main object of standard 
compositions has been to optimize adhesive properties with 
retention of at least some of the elastic properties, typical of 
the base polymer, not being taken into account. 

Thermoplastic elastomeric block copolymers known as SBC's, 
typically- have the following characteristics: 

They are formed by two kinds of monomers each polymerized 
in blocks of the same monomer imi^s, the blocks being distinct 
even if chemically linked inside the copolymer molecule. 
Moreover the two kinds of blocks must be mutually incompatible. 

The structure according to which the two kinds of present 
blocks are linked in the molecule can be: 

alternating multiblock as .... A-B-A-B-A-B. . . . 
triblock linear as A-B-A 

radial or star structure as (A-B) x where x > 2. 
"A w represents blocks of a polymer derived from a vinyl- 
arene monomer, typically styrene or alpha-methyl-styrene. They 
are called hard blocks because at room temperature these 
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polymeric species are hard, glassy and fragile materials being 
under their glass transition temperature (Tg) . 

Typically useful constituents for hard blocks have Tg well above 
room temperature and preferably higher than 90«»c. 

«B» represents blocks of a rubbery polymer having a Tg < o»C 
and preferably < -40°C. 

Typically these "soft" blocks are formed by rubbers such as 
polybutadiene and polyisoprene. 

in the common technolor al lexicon the resulting 
thermoplastic elastomeric block copolyr- rs are often referred to 
by the abbreviations SBS and SIS r* : oectively. As already 
discussed in terms of the mechanism of the generation of elastic 
properties in these type of polymers, and particularly the 
function of hard blocks in giving a physical vulcanization to the 
polymer, useful SBC's contain at least two hard bloc -A" per 
molecule and at least one soft block -B". ecule rmed by 

one block of A and one block of B th, calle .blocks) 

should, for use in the present invention, pt lo than 40* 

by weight in the base polymer. 

It is widely recognised in the literature that differences 
exist between SIS and SBS copolymers which are relevant to the 
formulation of hot melt adhesives. SBS copolymers generally cost 
less than comparable SIS copolymers and SBS copolymers can be 
synthesized to exhibit better elasticity than comparable SIS 
copolymers. However it has not hitherto been possible to take 
advantage of these potentially advantageous properties of SBS 
copolymers as a result of the fact that SBS copolymers have not 
generally shown adequate adhesive properties and SIS copolymers 
are much easier to tackify. For this reason hot melt adhesives 
have generally been formulated usino sis copolymers as the 
predominan BC. Both US 4418123 at.. EP-A-042 >95, which are 
discussed e, clearl- efer SIS the SB: n which the 

compos itic -e baser d neithe locumem iscloses a 

compositic d on SBS * has sa* ctory .erties. 

It hfe . found c itions in ch SBS olymers are 

the main ne bloc* :olymer(s) .an be duced with 

satisfactoi lhesive rties whilst at t same time 
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retaining the advantages of SBS copolymers with respect to 
elasticity which have been mentioned above. Thus, compared to 
compositions based on other SBC's, compositions can be formulated 
with better elastic properties, quicker elastic return, more flat 
stress/strain diagrams even at elongations > 1000 % and give 
compositions of better processability (more Newtonian rheological 
behaviour) • However, it should be noted that direct comparison 
between SIS and SBS based compositions is very difficult since 
the compositions need to be formulated in different ways* 
Accordingly, it would not generally be possible to substitute an 
SBS copolymer for an SIS copolymer in a hot melt composition and 
obtain satisfactory properties and other adjustments need to be 
made to the formulation depending on the nature of the SBC in 
order to obtain optimum results* The way in which compositions 
should be formulated to obtain the desired properties is 
discussed in more detail hereinafter. 

Thus the compositions according to this invention are based 
on SBS copolymers or a blend of SBS/ SIS in which SIS is present 
at levels equal or less than 50% by weight of the total block 
copolymer* 

All thermoplastic elastomers can be processed in the molten 
state using various technologies and in various apparatus, in all 
cases showing in the solid state properties similar to those of 
a cured rubber* Potentially all thermoplastic elastomers can be 
made adhesive* Some adhere well enough in the molten conditions 
to different substrates* However it is clearly highly desirable 
to obtain thermoplastic elastomers which are capable of adhering 
at room temperature or at only moderately elevated temperature 
to various substrates. 

Thus, whilst pure thermoplastic elastomers have some 
adhesivity at high temperature, this adhesivity can be 
conveniently enhanced both in terms of the strength of the bonds 
formed with different substrates and in terms of the range of 
temperatures at which strong bonds are formed. 

This enhancement is obtained by the use of at least one 
suitable tackifying resin. More particularly, much better 
adhesive properties and even self adhering properties at room 
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temperature (pressure sensitive behaviour) can be obtained by 
blending thermoplastic elastomers with the materials known as 
tackifying resins which, as a class, are well known in the 
literature. 

When thermoplastic elastomers are assembled at room 
temperature (e.g. because it is desired to pre-st retch them in 
the solid state and bond under tension) it is necessary that they 
exhibit the typical behaviour of true pressure sensitive 
adhesives and this generally requires a blend of a thermoplastic 
block elastomer and tackifying resin. It should be noted that 
in order to enhance the adhesive properties of the thermoplastic 
elastomer (both at high temperature and at room temperature) , 
only the soft (rubbery) blocks of its molecule should be modified 
by the tackifying resin. Thus, only interactions between the 
soft (rubbery) blocks and a resin, substantially compatible with 
them, causes the generation of tack; while the eventual 
modification of hard blocks with a resin never leads to the 
development of adhesive behaviour. 

Not only do the hard blocks not exhibit any adhesive 
activation but their eventual modification by a tackifying resin 
could "soften" their mechanical strength. This risks impairing 
their ability to function as "centers of physical vulcanization" 
for the elastomer, consequently destroying elastic behaviour. 

So, for the various thermoplastic block elastomers, 
depending- on the chemical nature of their soft and hard blocks, 
suitable tackifying resins can be identified which must be 
compatible (i.e. soluble and capable of creating the appropriate 
physical modification o :he system) only with the soft or 
rubbery blocks, whilst Cv patibility with the hard blocks is as 
low as possible or ever nero, in order to retain as much as 
possible of primary elas c properties of the polymer. However, 
the amount of tackifying resin must be controlled since the 
addition of quantities of tackifying resin (s) , which are too 
large, even if the tackifying resin is compatible only with the 
midblocks (soft blocks) and fully incompatible with the hard 
blocks, could still impair the elastic properties of the 
resulting formulation. In any case, the addition of the resin 
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constitutes a dilution of the concentration of the hard block 
domains, weakening their ability to function as centers of 
"physical crosslinking" for the elastomer. Thus both the content 
of hard domains in the base thermoplastic block elastomer and the 
content of the elastomer in the final formulation must be such 
to ensure a sufficient final concentration of hard domains in the 
formulation to retain appropriate levels of "physical 
vulcanization" and thus of elastic properties. 

Therefore, on the one hand, it is important to control the 
final concentration of hard blocks in the composition. On the 
other hand, the addition of resin (s) which are compatible only 
with the hard blocks and their domains, is completely ineffective 
in the development and/or improvement of adhesive properties. 
Resins compatible with the hard blocks will, by swelling the hard 
domains, stiffen the composition, increase modulus and (compared 
to similar levels of tackifying resins compatible with the 
midblock) will tend to increase viscosity. In a system already 
containing a tackifying resin compatible with the soft domains, 
the addition of resins compatible with the hard domains will also 
decrease the adhesivity. Accordingly, in general terms, only 
limited quantities of resins compatible with the "hard blocks" 
can be used without too great an impairment of the overall 
properties of the adhesive elastic hot melt. Generally they will 
only be used in special cases, for example, if an additional 
increase in modulus is required for some applications; or (using 
high softening point hard block compatible resins) if a higher 
setting temperature or a better temperature resistance is 
desired. 

The compositions can be used to elasticate structures in 
which they are applied without the use of any glue, for example 
structures where elastication is obtained conventionally by 
elastic formed of vulcanized rubbers. One material (the adhesive 
elastic hot melt) can substitute for the use of two materials 
(the rubber and the glue to fix it) with a substantial saving in 
costs. Normally rubber elastics are covered with talc to prevent 
sticking of the elastics in the packaging. Talc can give rise 
to problems at the stage of adhesion with glues. 
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Moreover the thermoplastic, adhesive elastic hot melt can 
be dxrectly extruded in varied geometrical forms directly during 
the construction of product which are to be elasticated, it can 
be extruded as strands or yarns, as bands, as fii ms , etc. 
Structures such as bands or films can be also foamed before the 
extrusion, obtaining elasticated structure which are particularly 
soft. Elastication can be also applied according to non-linear 
(curved, geometries which makes the anatomical fitting, of the 
product comprising the elastication, to the wearer's body 
particularly good. This is very difficult to obtain with 
To^Tlt rU ^ er / arn8 ° f rlbbons ' Und - different geometrical 

11212 L*V: ^ elaSti ° BeltS be aPPlied both in - 
extruded m T ~ UnSt " tched ~ the first case the 
IZTI * " CO ° led lBUnedlatel y **ter the extrusion die and 

stretched at the desired elongation. i„ this case it is 
advxsable that it possesses the following properties- 

- a relatively high setting point so that it solidifies 
xmmediately after the extrusion and can be elastically stretched. 
An elastxc stretching can be given only to a solid material, 
because any force applied to a molten or semisolid material till 
cause only a plastic lengthening along the direction of force 
without any elastic tension. 

- good pressure sensitive properties of adhesion because the 

a^Tco 3 !;" 10 ^ B6lt Wl11 °~ ^ ^Btrate(s) when 
already cold, e.g. at room temperature. 

J^T "Serial i« APPlied without any prior elastic 

itzt:: r directiy contac * ed to the to wh ich 

it has to adhere at the outlet of the extrusion die, pressure 

when 1 TT 0 ^ 18 1C8S b ~— ^"ing is made 

btsid r ^ 8tl11 ab ° Ve r °° m temperature, in this case 

besides the geometrical forms mentioned above, the material can 

or ! 6 8Ubstrate < 8 > by spraying or fiberization 

ZJZ ?£J PrOCe88eS raining a network of interconnected 
!7t J 8 ^ * netW ° rk ° f fibeM havi " 9 indefinite length 
T£LT T* ^ 8 rand °" ° r 3 ^^ically regular network 
structure (e.g. each fiber can form a spiral). 

All these features are particularly suitable for the 
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elastication of hygienic, absorbent articles, although the 
potentialities of the compositions are clearly not limited to 
these applications. The use of materials applied in an already 
stretched form can substitute for all of the presently used 
rubber elastics in baby and adult diapers, in catamenials, etc. 
when it is desired to have parts of the product already under 
elastic tension offering, as a result of their extreme 
versatility, the possibility of new elasticated structure of 
practically infinite variety. In this case, another advantage 
of elastic, adhesive hot melts over rubber elastics is worthy of 
note. As will be shown in more detail below, the preferred 
elastic hot melt compositions have a stress/strain diagram that 
is much flatter than a rubber elastic, i.e. even if already under 
tension a further stretching (e.g. due to the movements of the 
wearer of the absorbent article) causes a very low increase in 
modulus and in the tensile strength that is perceived by the 
wearer. This is especially true for low modulus compositions. 

compositions that are more conveniently applied in the 
unstretched state are typically used to give elastic return to 
structures/ products only when the whole final structure /product 
is subject to some deformation during use. Normally in this case 
the typical deformations that are given in use to an absorbent 
article are very limited, e.g. of the order of 5*50%. 
Accordingly, it is necessary that the adhesive, elastic hot melt 
contained, in these structures is able to respond with a 
sufficient elastic return force to external stresses even at 
these low elongations. For these applications, it will be 
generally more convenient to use formulations at higher modulus. 

In summary the use of thermoplastic block elastomers, in 
different physical forms and with different application 
processes, for the elastication of structures and particularly 
of hygienic articles, is very advantageous. 

Compositions according to the present invention in the form 
of threads or strips and methods for the formation thereof form 
the subject of our co-pending application [-] (internal reference 
DR3.1) . 

The formulations of the present invention show optimum 
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properties, typical of hot melts, ranging from compositions that 
can more conveniently be strongly bonded to substrates at high 
temperature from the melt to about 50 °C, to compositions that 
retain a permanent strong adhesivity on most substrates even at 
room temperature being true pressure sensitive adhesives. 
Moreover the compositions are characterized by retention of 
distinct elastic properties from the base thermoplastic block 
copolymer, showing all of the typical behaviours that define an 
elastomer ic material in the technological sense. 

Thus when stretched in the solid state and when the stress 
is relaxed they will return quickly to their initial length with 
only minor permanent (plastic) deformation. The formulations 
preferably having a distinct pressure sensitive character, can 
be applied even at room temperature, both in the unstretched or 
preferably in the stretched state for the e last icat ion, in 
different geometrical forms in various items and particularly in 
absorbent, hygienic products such as baby and adult diapers or 
adult incontinence products different from diapers or feminine 
catamenials. Compositions having lower pressure sensitive 
character will be more conveniently be applied at temperature 
over 50 *C, in the stretched or preferably in the unstretched 
state for the elastication of the same structures and products* 
In particular when applied in the unstretched state they will 
work at limited extension, e.g. up to 50% (i.e. final stretched 
dimension-- 1.5 times initial dimension). 

In order to show even at these low extensions a distinct 
elastic return force, these formulations will generally have a 
higher modulus than the previous ones, the two kinds of materials 
being, in fact, the extremes of one field of formulations all of 
which are both excellent hot melt adhesives and retain excellent 
elastic properties, the passage from one tc another being 
gradual. 

As already indicated, compositions of the type defined above 
can be divided into "low modulus" and "high modulus" 
formulations, this distinction being based on their modulus value 
and on their behaviour as pressure sensitive adhesives. 

There is thus a family of compositions based on at least one 
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thermoplastic elastic block copolymer in which SBS copolymers are 
the main polymer (s) and at least one tackifying resin essentially 
compatible with the soft (rubbery) blocks of the aforementioned 
copolymer, the tackifying resin being used mainly to prove 
adhesivity, both at high and at room temperature of the 
aforementioned copolymer* The compositions are extrudable and 
in the solid state retain a distinct elastic behaviour typical 
of elastomers from which they are derived. As typical examples 
and without any limitation, these compositions can be extruded 
and applied in the form threads, yarns, bands, continuous films, 
networks of fibers both continuous or having a finite length and 
in which fibers have both a random orientation or a geometrically 
regular conformation etc. 

A lower modulus generally means that adhesive materials have 
a more aggressive adhesivity, so that the low modulus formulation 
generally have higher tack typical of pressure sensitive 
adhesives. They are able to form very strong bonds with many 
substrates on simple contact even at room temperature or in any 
case lower than 50 °C. 

Ratios between hard and soft blocks in the base 
thermoplastic elastomeric copolymer are very important in 
determining the elastic behaviour and the mechanical and adhesive 
properties. 

Generally the higher the content of hard blocks (that 
conventionally will be referred to as "styrene content") the 
higher the modulus, the more evident are elastic properties, the 
quicker is elastic return after relaxation of stretching but the 
lower is adhesivity and especially pressure sensitive behaviour. 
All this is true provided that the level of hard blocks does not 
become so high that it forms the continuous phase and the 
material becomes a hard and no longer elastic material. 

Useful SBC's can contain from 10 to 50% of styrene by 
weight. However, when modified with the tackifying resin, the 
behaviour of the resulting composition will be clearly governed, 
in terms of all of the aforementioned properties, by the 
resulting content of styrene or of hard blocks in the 
compositions; so that it is determined both by the level of 
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Of 



styrene xn the base copolymer (s) and by the content or 
copolymers) in the final composition. Too low a level of final 
block styrene will give poor elastic properties. Too high a 
level will increase the modulus and decrease the adhesivity to 
an unacceptable extent. Increasing final styrene level in the 
composition by increasing the content of copolymer (s) will 
increase excessively the viscosity and decrease processability. 
So both the level of copolymer(s) in the composition and their 
content of styrene should be chosen to optimize the final styrene 
content and thus all the above mentioned properties. Optimum 
ranges will be indicated below. 

If desired the rubbery part of the SBC can itself be cured 
(in a sinilar manner to the cur . ng o£ naturai or synthetic 

rubbers) by using suitable chemical or physical means, in 
particular curing systems known for synthetic rubber which are 
not activated by heat. This will have the effect of increasing 
the modulus of the overall composition. 

The tackifying resin is added mainly to improve adhesive 
properties of the base copolymer(s) even to the extent of 
arriving at the typical behaviour of a pressure sensitive 
adhesive. Moreover it improves the processability of the 
thermoplastic elastomer both by giving to that composition lower 
absolute values of viscosity (as compared to the pure block 
copolymer) and a Theological behaviour that, at the indicated 
levels of resin, is practically Newtonian, i.e. the viscosity is 
dependent only on temperature and does not change with applied 
stress, a property which is very advantageous for easy 
processing. it is known that SBC's which have many very 
interesting characteristics, may be difficult to process as a 
result of non-Newtonian behaviour in the molten state as pure 
materials. This means that not only do they show very high 
viscosity but also, under the influence only of temperature, they 
do not appear to melt even at very high temperatures near 200-c. 
They can even begin to thermally decompose before showing a 
distinct fluid state. m order to make them flow and so to be 
able to process them, it is necessary to apply temperature and 
high mechanical stress, m any case processing of pure SBC's is 
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difficult, viscosities are high and highly dependent on the 
combination of temperature and applied stress. 

The basic composition of SBC and tackifying resin according 
to the present invention are capable of giving materials which, 
whilst retaining very good elastic and adhesive properties, are 
also easily processable because of both relatively low 
viscosities and of practically Newtonian (or acceptable 
Newtonian-like) rheological behaviour. This latter property was 
measured as variation at constant temperature (180°C) of the 
viscosity under two levels of applied shear rate, 20 and 80 sec* 
*. The ratio of these two viscosities is hereinafter called the 
"Newtonian Index" (N.I.) . 

An ideal Newtonian fluid should have N.I. =1 while a pure 
SBC could have, in the same conditions an N.I. even > 6; i.e. the 
viscosity variation, only due to the variation of applied shear 
rate from 20 to 80 sec" 1 is more than 6 times which can cause 
severe problems for regular and easy processing. For easy 
processability it is necessary that the compositions have only 
limited variation of viscosity at constant temperature with 
variation of applied shear rate. 

More particularly, it is preferred that compositions show 
a Newtonian or almost Newtonian rheological behaviour based on 
the molten material at 180°C, by comparing the viscosities under 
a shear rate of 20 and 80 sec" 1 . Preferred compositions do not 
show a variation in viscosity > 50% i.e. a ratio between 
viscosities (N.I*) not higher than 1.5. 

It has been found that the most preferred compositions based 
on SBS's have an almost Ideally Newtonian behaviour, with an N.I. 
not higher than 1.05. 

In order to retain sufficiently the elastic properties of 
the base polymer it is necessary that the tackifying resin is 
compatible mainly with and preferably essentially only with, the 
soft, rubbery blocks of the block copolymer and does not 
interfere to a significant extent with hard blocks. This is 
governed both by the chemical nature of the resin and by its 
molecular weight. The compatibility of the resin with the 
rubbery blocks and its incompatibility with the hard blocks can 
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be measured, for example, by determining the variation of Tg of 
soft and hard blocks deriving from the addition of resin. in 
particular, incompatibility with the hard blocks is considered 
satisfactory if their Tg (originally at loo»c if they are formed 
from polystyrene) is not changed more than 15 »C by the addition 
of ioo parts of resin to loo parts of copolymer. Measurements 
of the two Tg's requires appropriate equipment. Accordingly both 
the experience of formulators and the technical literature of 
resin suppliers can be taken into account to determine which 
tackifying resins are chemically compatible with the soft blocks 
and incompatible with the hard blocks of SBC's. As used herein, 
the term "compatible essentially only with the soft blocks" means 
that a tackifying resin is compatible with the soft blocks of the 
copolymer and is incompatible with the hard blocks to the extent 
that Tg of the hard blocks is not significantly changed and more 
preferably decreased by no more than 15 «c on admixture of ioo 
parts of tackifying resin to 100 parts of copolymer. Preferably 
the Tg of hard blocks is not decreased at all. 

More specifically a suitable main tackifying resin will be 
chosen from the following chemical groups which have high 
compatibility with soft blocks of SBC's and low or no 
compatibility with their hard blocks; 
hydrocarbon resins 
aliphatic resins 
polyterpene resins 
- terpene phenol ics 

synthetic C5 resins 
synthetic C5/C9 resins 
rosins and rosin esters 
as well as their totally or partially hydrogenated derivatives. 
They can be used as the pure resin or also in blends. 

When more than one resin is used, the main tackifying resin 
system, defined as the essential resin/blend of resins present 
at least at a level of 50% of the total amount of resin, are 
characterised by having a softening point between 85 and I50«>c 
and more preferably between 100 and 140«C (all softening points 
being measured by the well known Ring & Ball (R & B ) method) . 
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Tackifying resins having softening point < 85°C are 
considered to have a prevailing plasticizing effect which may in 
any case be important for the development of good adhesive and 
elastic properties but is to be distinguished from the tackifying 
effect. This is due to the fact that in the processing of the 
present elastic hot melt compositions quick setting of the 
material after extrusion is desirable, especially for 
compositions which are to be stretched before application on the 
substrate, which is clearly possible only with solid materials. 
For this reason it is desirable that the setting point of these 
compositions is not less than 80 P C and more preferably greater 
than or equal to 100 °C. 

Setting point is most accurately determined by using the 
technique known as Dynamic Mechanical Analysis under sinusoidal 
stress, which is well known in the science and technology of 
polymers and adhesives. According to this technique three main 
rheological parameters of the material are determined as a 
function of temperature: 

- elastic or storage modulus G' 

- the viscous or loss modulus G" 

the angle 6 (delta) and its tangent, being the phase shift 
between G' and G # 9 • 

G' is higher than G" when the material is solid. When the 
material is fluid G' 9 becomes higher than G 9 • Naturally, G' is 
higher at. low temperature and the reverse at high temperatures. 
The crossing temperature between G' and G' ' is taken as the true 
rheological solidification (or melting) point of the material. 

It is preferable that the crossover temperature for the 
composition is greater than or equal to 80°c and more preferably 
greater than or equal to 100° C. 

The position of the crossover point is dependent on many 
physical parameters of the hot melt. However, it has been found 
that t:he main influence is the softening point of the main 
tackifying resin and a secondary influence is the content and 
molecular weight of the copolymer. So the tackifying resin 
should preferably have a softening point from 85 to I50°c and 
more preferably from 100 to 140°C provided that in any case the 
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overall composition has a true r: -.ological solidification 
temperature at least of 80 "C and more preferably at least of 
100°C. 

Besides the thermoplastic elastomeric block copolymer and 
the main tackifying resin, compositions can contain additional 
components which improve specific properties. A more detailed 
description of the compositions and of their principal properties 
is given below. 

For practical reasons of clarity of description, further 
description will relate specifically to "low modulus" and "high 
modulus" compositions. 

The low modulus compositions are elastic, extrudable, 
adhesive compositions based on at least one thermoplastic 
elastomeric block copolymer, suitably modified by the proper 
addition of at least one tackifying resin essentially compatible 
with its soft blocks. The polymer, or at least the polymer 
present at the highest level, is a polystyrene/ polybutadiene 
block copolymer, in this embodiment the compositions according 
to the invention have a modulus of 0.5 MPa or less, essentially 
from 0.05 MPa to 0.5 MPa and preferably less than or equal to 0.3 
MPa; the modulus being measured at 23»C at 500% elongation (six 
times the initial length of sample) under an elongation rate of 
500 mm/minute. Moreover the compositions have viscosities at 
I80«c and with an applied shear rate of 80 sec' 1 of 120000 
centipoise (cps) or less and preferably 60000 cps or less and 
more preferably 30000 cps or less. 

The low modulus compositions will typically contain from 10 
to 80% by weight, and more preferably from 15 to 50% by weight, 
of SBC or of a blend of SBCs having the following 
characteristics: 

- a molecular structure that can be multiblock, linear or radial 
(star) provided that it contains per molecule, at least two hard- 
blocks formed by a vinyl-arene polymer and preferably polystyrene 
or poly-alpha-methyl-styrene, and at least one soft or rubbery 
block, the soft block of the SBC, or of the SBC present at the 
highest level, being polybutadiene. The diblock content in the 
SBC(s) should be kept lower than 40% by weight. 
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the aromatic content (conventionally referred to hereinafter 
as "block styrene content", of the SBC(s, can vary from 10 to 50% 
by weight and preferably from 20 to 50% by weight 

ZTIZ^ T rStaln Significant Properties, both 

the SBC(s, level in the final composition and the block styrene 
content thereof should be chosen so to have a final styrene 
content in the composition from 3 to 17% by weight and preferably 
from 6 to 15% by weight. y 

The composition also contains tackifying resin or a blend 
of the same essentially compatible with the soft blocks of SBC. 
The preferred resins belong to the chemical groups known as: 

hydrocarbon resins 

aliphatic resins 

polyterpene resins 

terpene phenolic resins 

synthetic C5 resins 

synthetic C5/C9 resins 

rosin and rosin esters 

as well as their totally or partially hydrogenated derivatives 
tnereof . 

The tackifying resin/blend of resin has/have a R&B softening 
poxnt from 85 to l50o C and preferably from loo to 140-c. The 
level of such resin/blend of resin in the composition can be fro* 
20 to 90% by weight. However, in a preferred embodiment the 
content of resin/blend of resin described above is from 30 to 55% 
by weight the remainder being formed by the additional components 
described below which enhance elastic and/or adhesive properties. 

t ae ic<r any C T b ° th ^ leVel thS softe "i»9 Points of the 

tackifyxng resin/blend of resins as well as those of additional 
components described below will be chosen so that the final 
composition has a true rheological setting temperature (measured 
as crossing temperature of G< and G") not below 80-c and 
preferably not below 100°C. 

It has also been found that adhesive and/or elastic and/or 
mechanical properties of the binary blends SBC/tackifying resin 
can be improved by using additional components. 

Adhesive properties can be enhanced by adding limited 
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quantities of high molecular weight rubbers such as Dolv - 
polybutadiene, polyisobutylene, natural rubber ^T^^' 
styrene/butadiene rubber (SBR) or S Z ' rubber ' 

and blends thereof Thesi s St r"««/isoprene rubber (SIR) 

in the uncure! state H* ^ ^ ^ visc °*ities and, 

adding the* ^1^^^ ' " owever ' 

and using P ol Mooney ^ ~ c ^ ^ 1=^= 

sensitive' ^^^Z^ ^1^ ~" 
viscosities within a retaining final 

is the product sold by En P ich P e ." unde ; *. P tr "° y SU " able SBR 

« 05 a „ d by Plna und . r the tr .:r n ^ tr ; I d N ;; R r E E ™:: REHE 301 

product is described as an SBR £„ uk i "OS- This 

distributed in blocks Or * . , " yrene P*"i*"Y 

w.i,ht. rro. 1 5 to^ has , ^ .T' ° f " % * 

is randci y £££ « - binder 

not o-Trr^^roprrr^r r* ~ — 

also even iaprove elastic . viscosity but can 

C-olecuiar, L^u^U^S^*' J^f' ^ inter "" 
stretching ,„d subset relation "° "«■**■'*»• 
exposition My contain up to «o, b y '.sight « pi ££L tm ?' 

one o^.~n;X^ ~" - 

p'oint^:: :r«r.r^ of ■ tacki,yin * r - in • — — . 

: liJfdh^i^rr^Tosr^^ up to is% * — « 
. ~«.nin y , poi„r^t iv":; or poiyterp * ne — 

;. lqht fr °;, 3 t0 30% b * and pre f .r.bi y £r o» 5 to i 5 % 

"eight ot a paraffinic or naphthenio mineral oil 11 , 
arctic content ot less than 10% b y weicht In , ' 
interfere with the sthenic dosain. ' in Bot « 
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PARAPOL (Exxon), or LIR (from KURARAY) . 

The amount: of plasticizer should be such that the setting 
temperature is not lowered beyond the limit referred to above. 
In a preferred embodiment the total plasticizer content in a low 
modulus formulation is not less than 10% by weight and not higher 
than 40% by weight. 

In low modulus compositions, the use of aromatic resins, 
which have no effect on adhesive properties, which interfere with 
the hard blocks of SBC's and which stiffen the composition and 
tend to increase viscosity, is generally not desirable and the 
preferred level of aromatic resins is zero. However, limited 
quantities of an aromatic resin or a blend of aromatic resins, 
for example 20% by weight or less, more preferably 10% by weight 
or less can be used as a reinforcement for compositions which 
have low total styrene content (say up to 6%) or which include 
significant amounts of SIS, for example 30% by weight or more of 
SIS based on the total SBC(s) . In fact SIS copolymers, 
especially the ones which have a styrene content < 30% by weight 
when diluted into the composition by resin and other additives, 
can show an inadequate (too low) modulus and poor characteristics 
of elastic return as a result both of the intrinsic lower modulus 
of SIS and the low concentration of styrene, acting as a physical 
vulcanizing agent. In this case the aromatic resin can both 
increase modulus to a useful level and increase the density of 
hard domains, that are swollen by the resin. Useful aromatic 
resins have a softening point from 115 to 160 °C and are 
chemically identified as derivatives of styrene, alpha-methyl- 
styrene, vinyl-toluene, coumarone-indene and copolymers thereof; 
alkyl-aryl resins etc. 

Apart from the components discussed above the compositions 
can contain the usual additives such as antioxidants, U.V. 
inhibitors, pigments and colouring materials, mineral fillers 
etc. (Generally in a total amount up to 20% by weight. 

Without limitation as to their most suitable processing and 
use, the low modulus formulations are typically used in the 
stretched state at typical extension levels of 400-1000%. They 
are characterized by very high elongation at break (over 1100% 
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and often over 1400%) and very good adhesive, often pressure 
sensitive adhesive properties. 

in order to simulate the application of the composition into 
an absorbent article, pressure sensitive adhesive properties were 
measured as loop tack (or "Quick Stick Tack") and 90- peel 
according to the standard methods FINAT Test Method No 9 for the 
loop tack and FINAT test Method No 2 for the 90 • peel, modified 
as defined herein. 

For both tests the compositions were applied on a polyester 
film at a weight of 80 g/m 2 . 

Adhesive properties, both as loop tack and 90- peel, were 
measured on a polyethylene film fixed on the standard test plate. 

Loop tack values were expressed as peak values, ignoring the 
initial peak. 

The 90« p W as evaluated after compression by a 400 g roll 
passed back an. forth, i.e. two passes, one in each direction, 
and measurements were made 20 minutes after contact of adhesive 
and polyethylene. 

The compositions according to the invention generally have 
a loop tack > 5 N/cm and 90« peel > 7 N/cm (separating speed = 
300 mm/min). Materials which can usefully be bonded and 
assembled at room temperature into a hygienic product are 
considered to be those which show on polyethylene loop tack > 2.5 
N/cm and 90* peel strength > 3 N/cm. 

High modulus formulations are elastic, adhesive, extrudable 
compositions similar to those described previously and having the 
following characteristics: 

1) They have a modulus higher than 0.5 MPa and more preferably 
not lower than 1 MPa up to 10 MPa. 

2) At 180-C and with an applied shear rate of 80 sec* 1 , they 
have viscosities of 80000 cps or less preferabl- 50000 cps or 
less and more preferably 35000 cps or less. 

3) They are based on the same types of SBC s referred to 
previously, but which have a final block styrene content in the 
composition of from 15 to 30% by weight and preferably from 15 
to 25% by weight. 

4) The SBC or blend of SBC's which is used has a diblock 
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content not exceeding 25% and preferably not exceeding 10%. The 
most preferred polymers are those with no content of diblocks 
such as those marketed by DEXCO Co under the trade name VECTOR. 

5) The preferred SBC(s) contain from 20 to 50% by weight of 
styrene and the preferred level of SBC or blend of SBC's in the 
composition is from 3 5 to 75% by weight # provided that both the 
styrene content of SBC's and their level in the composition are 
such as to match the requirement of point 3) above about final 
styrene content. 

6) The tackifying resin/blend of tackifying resins has/have the 
same chemical and physical characteristics as already discussed 
above. However, the preferred content is from 20 to 40% by 
weight. 

7) The content of high molecular weight rubbers such as 
polyisoprene polybutadiene, polyisobutylene, natural rubber, 
butyl rubber, SIR and SBR should not exceed 10% by weight and 
preferably is less than 5% by weight based on the total 
composition. 

8) The total content of plasticizers, as previously described 
should not exceed 25% by weight. 

9) Aromatic resins or blend of the same are still preferably 
avoided for their detrimental effect on adhesive and 
stress/strain properties (steeper stress/strain diagrams; 
generation of a yield point and consequently of an unrecoverable 
plastic deformation) . However, as in the previous case, these 
materials can be present at levels up to 20% by weight with 
acceptable properties in the composition provided that the non- 
adhesive/non elastomeric part of the composition does not exceed 
50% by weight of the total composition. This non-adhesive/ non- 
elastomeric part is formed by the sum of the total styrene 
content in the composition plus the content of aromatic 
resin/resins. 

Other requirements and other possible further components and 
additives remain the same. In particular it is still required 
that the true rheological setting temperature (measured as the 
crossing point between G' and G") is not lower that 80°C and 
preferably not lower that 100 °C. 
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Again with no limitations on their processing and use, these 
high modulus compositions are often applied in the unstretched 
state, especially the ones having moduli > l MPa. This preferred 
use is due to the fact that they are capable of giving sufficient 
elastic return forces even at low deformations (typically not 
higher than 50%) which are often met during use of stretchable 
hygienic articles which can conveniently be made elastic and 
resilient in this way. This is also due in part to the fact that 
assembling with the composition in the stretched state implies 
the need to apply the composition at about room temperature and 
so requires that it adhere strongly to substrates even in these 
conditions (pressure sensitive adhesive properties) . The 
pressure sensitive character of adhesives tends to be inversely 
proportional to their elastic modulus. 

However, some of the high modulus compositions still retain 
distinct and useful pressure sensitive behaviour (loop tack on 
PE > 2.5 N/cm; 90» peel on PE > 3 N/cm) and can be applied also 
at room temperature and in the stretched state at typical 
elongations up to 400% with the elongations at break of these 
compositions typically over 900%. 

Adhesive properties are measured under the same conditions 
as for low modulus compositions. 

The unexpectedly good level of elasticity of the 
compositions can be measured as retention of tensile strength 
after cyclic deformation. This is a test that simulates 
conditions in use on a hygienic article where the movements of 
the wearer can cause further and subsequent elongations of the 
elasticated parts which, for optimum behaviour, must regain their 
initial length with only minor losses of tensile strength. All 
the compositions are tested starting from an already stretched 
state and are given a further elongation of about 15% of the 
initial stretched length, in order to simulate movements of the 
wearer. The compositions were cyclicly stretched and released 
fifty times from the initial elongation to the further stretched 
elongation. 

The % retention in tensile strength at the initial 
elongation after 50 cycles of stretching at a speed 500 
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mm/ minute, compared to the initial tensile strength, was taken 
as a measure of the elasticity of the materials. Tests were 
performed at room temperature on bands 2.54 cm vide* 

- Low modulus compositions were stretched at an initial 
elongation typical of intended applications of 800% and then 
cyclicly further stretched and released 50 times between 800 and 
920% (ie from 9 to 10.2 times the initial length of the sample). 

- High modulus compositions were tested in the same manner but 
at an initial elongation typical of intended applications of 300% 
and under 50 cycles of further elongation and relaxation between 
300 and 345%. 

The term "tensile strength retention after 50 cycles" as 
used herein refers to the test described above. A natural rubber 
vulcanized elastic produced by the company JPS Elastomerics which 
is used in the leg elastication of diapers and applied at an 
initial stretched deformation of 220% was taken as a reference 
and was cyclicly deformed 50 times between 220 and 255% It was 
f ound that under these conditions the natural rubber vulcanized 
elastic, after 50 cycles, had an average retention of tensile 
strength equal to 47% of the initial tensile strength at 220%. 
This level of retention of tensile strength was considered 
indicative of good elastic behaviour. 

More generally it was observed that materials that do not 
lose more that 60% of their initial tensile strength in these 
test conditions, show good elastic behaviour. Retention of 
tensile strength less than 40% represents unsatisfactory 
elasticity as indicated by slow return to the initial length 
after release of stretching, high permanent plastic deformations 
etc. 

As will be shown in the following examples, both low and 
high modulus compositions show good elastic behaviour, at the 
same level or better than the natural rubber vulcanized elastic. 

More specifically high modulus compositions retained up to 
67.5% of their initial tensile force and low modulus compositions 
up to 59.8%. 

Elastic properties were also judged by the following method: 
The compositions in the form of bands 2,54 cm wide, were tested 
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at 23 «C and at a stretching speed of 1000 mm/minute, with 3 
cycles of elastic hysteresis between zero and a typical possible 
elongation in application i.e. 800% for low modulus and 3 00% for 
high modulus compositions. The elastic energy of each cycle 
evaluated as the area of the cycle was recorded and the ratio 
between the elastic energy of the third and the first cycles was 
determined as retention of elastic energy after 3 hysteresis 
cycles. For good elastic behaviour it is believed that under 
these test conditions, a retention of elastic energy not lower 
than 30% is required. 

Some examples of compositions of the type defined above will 
now be given. In the case of proprietary products, details of 
their nature and composition is that provided by the 
manufacturer. 

The compositions of all of Examples 1 to 5, when applied 
from the molten state between plastics and/or cellulosic 
materials at a weight of 5g/m 2 showed a bond strength well in 
excess of 0.5 N/cm measured as 90 • peel. 

EXAMPLE 1 



An SBC polymeric system based on SBS (styrene-butadiene- 
styrene block copolymers) was formulated as follows: 



CARIFLEX TR-4113 S 
EUROPRENE SOL 1205 
DERCOLYTE A 115 
FORAL 85-E 
HERCOLYN D-E . 
IRGANOX 1010 



36% by weight 
8% 

45.8% 

6% 

4% 

0.2% 



where: 

CARIFLEX TR-4113 S is an oil-extended SBS copolymer 
available from SHELL Co said to contain: 

68.5% by weight of a linear triblock SBS having a styrene content 
of 35% by weight and with a diblock content < 20% by weight 
31.5% by weight of a naphthenic mineral oil, acting as a 
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plasticizer, and containing less than 5% of aromatics. 

EUROPRENE SOL 1205 is a styrene/butadiene rubber (SBR) 
available from ENICHEM. (The product FINAPRENE 1205 available 
from FINA is similar and could equally be used. ) It is described 
as a solution polymerised SBR having a Mooney viscosity ML (1+4) 
at 100°C equal to 47 and a total styrene content of 25% by 
weight. This styrene is partially (typically from 15 to 18%) 
distributed in blocks with the remainder being randomly 
copolymer ized with butadiene. This randomly copolymer ized 
styrene gives the rubbery part of the molecule the chemical 
structure of an amorphous SBR, which contributes to the 
development of particularly good pressure sensitive adhesivity. 

DERCOLYTE A 115 (the main tackif ying resin) is available from 
DRT. It is a polyterpene resin derived from alpha-pinene having 
a softening point of 115 °C. 

FORAL 85-E is a tackifying resin composed of a hydrogenated 
glycerol ester of rosin available from HERCULES Co. It has a 
softening point of 85°C. 

HERCOLYN D-E is a liquid methyl ester of rosin available 

from HERCULES. 

IRGANOX 1010 is a phenolic antioxidant available from CIBA- 
GEIGY. 

The composition was found to have the following properties: 
total styrene content - 10.6% by weight of which 10.1% is 
in blocks 

viscosity at 180 °C at 80 sec' 1 - 20520 cps 
modulus at 500% elongation - 0.182 MPa (low modulus) 
elongation at break > 1400% (1400% was the maximum 
elongation achievable on the machine used for this determination) 
rheological setting temperature (crossover point of G' and 

G") - 125°C 

loop tack on PE - 8.5 N/cm 
90° peel on PE - 16.3 N/cm 

tensile strength retention after 50 cycles between 800 and 
920% - 59.8% 

elastic energy retention after 3 hysteresis cycles between 
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zero and 800% = 57.7% 

Newtonian Index (M.I.) « 1.05. 

The composition showed extremely good elastic and adhesive 
properties and was considered completely suitable for 
elastication of structures, particularly hygienic absorbent 
articles. It was easily processable i.e. extrudable, having 
quick setting (stretchable on line) and having good pressure 
sensitive characteristics allowing the formation of strong bonds 
on simple contact with many substrates even at room temperature. 

ESAKFLE 2 



The formulation was: 



CARITT.EX TR-4113S 
FINAPRENE 1205 
DERCOLYTE All 5 
FORAL 85-E 
IRGANOX 1010 



38.8% by weight 

8.9% 
26% 
26% 

0.3% 



The following properties were measured: 

total styrene content - 11.5% by weight of which 10.9% is 
in blocks 

viscosity at 180 °C at 80 sec' 1 « 28180 cps 

modulus at 500% elongation » 0.188 MPa (low modulus) 

elongation at break > 1400% 

rheological setting temperature - 12 0 °c 

loop tack on PE - 8.6 N/cm 

90°C peel on PE - 10.4 M/cm 

tensile strength retention after 50 cycles between 800 and 
920% - 59.1 % 

elastic energy retention after 3 hysteresis cycles between 
zero and 800% * 48.3 % 

Newtonian Index (N.I.) - 1.01. 

The composition was similar to that of Example 1, the main 
variation being the fact that about 50% of the high softening 
point tackifying resin was substituted by a lower softening point 
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resin and the only plasticizer was the oil contained in CARIFLEX 
TR-4113 S (12.2% by weight of the composition). Nevertheless it 
was found that the composition still retained a very high 
solidification temperature, quick setting as well as optimum 
elastic and pressure sensitive adhesive properties and excellent 
processability , so that it was easily possible to extrude and 
i mm ediately stretch it even to 800% in the form of very thin 
threads (diameter — 0.4 mm) that could be applied for the side 
elastication of an absorbent product. 

EXAMPLE 3 

A different system based on radial SBS was tested, more 
precisely a blend of one SBS with relatively low hard block 
content and one SBS with relatively high hard block content. 
The formulation was as follows: 



FINAPRENE 415 


17.7% 


FINAPRENE 401 


7.0% 


FINAPRENE 1205 


8.0% 


ZONATAC 115 LITE 


45.8% 


FORAL 85-E 


6.3% 


HERCOLYN D-E 


4.0% 


SHELLFLEX 4510 FC 


11.0% 


IRGANOX 1010 


0.2% 



by weight 



where : 

FINAPRENE 415 and FINAPRENE 401 are radial SBS copolymers 
available from FINA. Both are supposed to contain less than 20% 
diblock and to be formed by a "star" structure of four blocks of 
SB chemically linked in a central point through the butadiene 
blocks. FINAPRENE 415 contains 40% by weight of block styrene 
and FINAPRENE 401 contains 22% of block styrene. 

ZONATAC 115 LITE is a hydrocarbon modified terpene 
tackifying resin with a softening point of 115 P C available from 
Arizona Co. It is supposed to be based on limonene modified with 
styrene. 
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- SHELLFLEX « l0 EC is a naphth.nic mineral oil, available 
free SHELL, which is suppesed te have an areeatic content < « 

The following properties were measured: 

- total styrene content =10.6% by weight of which 10.1% is 
in blocks 

viscosity at 180 »c at 80 sec 1 = 128IO cps. 

modulus at 500% elongation = 0.223 MPa (low modulus) 

elongation at break > 1300% 

rheological setting temperature - 107 »c 

loop tack on pe » 6.4 N/cm 

90 • peel on PE » 14 N/cm 

920% ! S soi le St " n9th retenti ° n a " er 50 c * c1 ** ^ween 800 and 

zero !nr^n/ nCrgy retenti0n * ft «* 3 hysteresis cycles between 
zero and 800% - 44.9% 

Newtonian index (N.I.) = 1.04. 
The composition showed properties typical of a very good and 
easily processable elastic, extrudable adhesive material. 



zijzit:: 9 hi9h noduius „ e nade wlth ^ 



formulation: 

VECTOR 4461-D 44.8% by weight 

ZONAREZ 7115 LITE 37% 

FORAL 85-E 5% 

ZONAREZ ALPHA 25 3% 

PRIMOL 352 10% 

IR6ANOX 1010 o.2% 

where: 



- VECTOR 4461-D is a linear SBS copolymer having 43% by weight 
of styrene and non diblock content available from DEXCO Co 

- ZONAREZ 7115 LITE is a polyterpene tackifying resin, having 
a softening point of ii 5 o C , derived from limonene, available from 
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ARIZONA Co. 

ZONAREZ ALPHA 25 is a liquid tackifying resin (S.P. - 25«C) 
derived from alpha-pinene having a very good plasticizing effect. 
It is available from ARIZONA Co. 

PRIMOL 352 is a plasticizing, paraffinic mineral oil 
available from EXXON , which is said to contain non aromatics. 
The following properties were measured: 

total block styrene content - 19.3% by weight 

viscosity at 180°C at 80 sec" 1 - 16810 cps. 

modulus at 500% elongation -1.07 MPa (high modulus) 

elongation at break = 987% 

rheological setting temperature = 111°C 

loop tack on PE « 4.3 N/cm 
- 90° peel on PE ■ 6.5 N/cm 

tensile strength retention after 50 cycles between 300 and 

345% - 67.5% 

elastic energy retention after 3 hysteresis cycles between 
zero and 300% - 63.3% 

Newtonian Index (N.I.) - 1.05. 
The composition was a good elastic material useful especially at 
low elongations. It showed acceptable semi-pressure sensitive 
characteristics so that is can be bonded to materials also at 
room temperature in the stretched state. 



The formulation was: 



VECTOR 4461-D 
ECR 368 
PRIMOL 352 
IRGANOX 1010 



54.8% by weight 
35% 
10% 
0.2% 



where: 

ECR 368 is a hydrogenated hydrocarbon tackifying resin, 
available from EXXON and having a softening point of 100«C. 
The following properties were measured: 
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total block styrene content = 23.56% by weight 

viscosity at 180°C at 80 sec 1 « 34000 cps. 

modulus at 500% elongation = 1.61 MPa (high modulus) 

elongation at break - 947% 

Theological setting temperature ?= 114 °c 

loop tack on PE = 1.3 N/cm 

90° peel on PE « 2.6 N/cm 

tensile strength retention after 50 cycles between 3 00 and 
345% = 62.3% 

elastic energy retention after 3 hysteresis cycles between 
zero and 300% =38.3% 

Newtonian Index = 1.05. 

The composition was made so to maximize modulus whilst still 
retaining acceptable elasticity and good adhesivity at 
temperatures higher than room conditions. such a material is 
more conveniently applied in the unstretched state and bonded 
directly at temperature > 50»c. it gives good elastic return 
forces even at very low extensions, e.g. modulus at 20% 
elongation - 0.236 MPa. However, it also works well in the 
stretched state, e.g. 300% elongation, and shows adhesive 
properties on PE which are not negligible even at room 
temperature . 

EXAMPLE t 

This example relates to the stress/strain diagrams of the 
compositions of Examples 1 to 5. The elastic hot melt 
compositions should desirably have a stress/strain diagram that 
is much flatter than a rubber elastic, i.e. even if already under 
tension further stretching (e.g. due to the movements of the 
wearer of the absorbent article) cause only a very low increase 
in modulus and in the tensile strength that is perceived by the 
wearer. This is especially true for low modulus compositions and 
can be seen by measuring the average increase in modulus for a 
given extension. Low modulus compositions, which are typically 
applied in the already stretched state, were judged as the mean 
increase in modulus per 100% increase in elongation, by dividing 
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by 8 the total increase in modulus between 0 and 800% elongation 
(nine times the initial length). 

Referring to the low modulus compositions mentioned in the 
above Examples the results were as follows: 



EXAMPLE NO. MEAN INCREASE IN MODULUS PER 100% 

STRETCHING 

1 0*044 MPa/100% stretching 

2 0.045 MPa/100% stretching 

3 0.063 MPa/100% stretching 



The high modulus compositions of Examples 4 and 5, which are 
generally used in the unstretched state or in any case at lower 
elongations, were judged as mean increase in modulus per 100% 
increase in elongation between zero and 3 00% final elongation: 



EXAMPLE NO. MEAN INCREASE IN MODULUS PER 100% 

STRETCHING 

4 0.169 MPa/100% stretching 

5 0.284 MPa/100% stretching 



To adhere the topsheet to the core, the adhesive is applied 
in discrete areas only, so that the fluid entering the pantiliner 
through the topsheet is able to pass into the core. For example, 
the adhesive may be applied in lines at a rate of 0.06g/ linear 
m. Other patterns in which the adhesive can be applied include 
free-window coating (i.e. coating only part of the surface, so 
as to leave at least one adhesive-free zone, or window, spaced 
from the outer edge of the topsheet and core) , and full coating 
with a low enough basis weight (maximum 15 g/m 2 ) that liquid 
still gets through to the core. 

To adhere the core to the backsheet, a continuous layer of 
adhesive may be applied if desired, for example at a rate of 
2 0g/m 2 , though it may be applied only in discrete areas, if that 
is preferred, for example for reasons of economy. 



BflcKghsgt-to-pantv adhesive 
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An adhesive used for this purpose is referred to for short 
as a PFA (panty fastening adhesive) . One suitable PFA is that 
supplied under the trade name SAVARE LA 203 by Savard of Milan, 
Italy. This adhesive is based on an SEBS (styrene-ethylene- 
butylene-styrene) copolymer and has a softening point of 65°C 
according to the method of ASTM E28-67. 

The PFA is preferably applied in particular and two classes 
of such patterns will now be described. Briefly, what are called 
herein Class 1 patterns are ones in which the adhesive is applied 
to at least one surface region adjacent the periphery of the 
article, and Class 2 patterns are ones in the adhesive is 
stretchable and may be applied over the whole, or at least a 
major part of the surface of the article. 

The adhesive patterns are described below in the context of 
their use on pantiliners according to the invention. It is to 
be understood, however, that the invention is also applicable to 
sanitary napkins, incontinent pads, and other articles which are 
designed to absorb and retain liquid and other discharges from 
the human body. 

The use of panty fastening adhesive is well known and 
attention is directed particularly to International Patent 
Publications Nos. WO 92/04000 (Papa et al) and WO 93/01785 
(Osborn et al) which include descriptions of various patterns in 
which the panty fastening adhesive may be applied. 

It will be appreciated that the pantiliners according to the 
invention are highly flexible and, because of their elasticity, 
are potentially able to follow the stretch of the panty in use. 
However, these very characteristics pose potential problems in 
relation to the panty fastening adhesive. The adhesive 
connection between the panty and the pantiliner must be such that 
it does not impair the elastic properties of the pantiliner, or 
at least does not do so to any significant extent. It is an 
object of aspects of the invention which are about to be 
described to provide adhesive patterns which are able to deal 
with these problems. It should be noted, however, that the 
adhesive patterns described herein are also applicable to non- 
elastic adhesive articles, and have advantages in relation to 
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these also. This is to deal with the. fact that there is a 
tendency for the panty movement to cause bunching of the 
pantiliner so that it tends to separate itself from the panty, 
and to curl and stick to itself. 

According to the first of these aspects of the present 
invention there is provided an absorbent article for adhesive 
attachment to an undergarment, wherein adhesive is applied to a 
surface of the article, said surface being outwardly defined by 
a perimeter, the adhesive being applied only to at least one 
portion of the said surface of at or adjacent the said perimeter, 
the remainder of the surface being substantially adhesive-free. 
Such adhesive patterns are referred to for convenience above as 
Class 1 patterns. 

Preferably at least 25% of the said surface is adhesive- 
free, and more preferably at least 50%. 

Preferably, the adhesive extends completely to the perimeter 
or, if there is a gap between the edge of the adhesive and the 
perimeter, the gap is not more than 3mm, and more preferably from 
1 to 2mm in width. 

In some embodiments, the adhesive is applied in the form of 
one or more strip-shaped regions which extend around at least a 
major portion of the periphery of the article, at or adjacent the 
periphery. 

Some embodiments of this aspect of the invention will now 
be described with reference to Figures 17 to 23 of the 
accompanying drawings, which are plan views of pantiliners of 
hourglass shape, showing that face of the pantiliner, i.e. the 
external face of the backsheet, which carries the panty fastening 
adhesive. 

Each of Figures 17 to 23 shows a pantiliner of the same 
shape and size. In one embodiment, it has a length of about 
153mm, a maximum width of about 67mm, and a minimum width of 
about 5lmm. It is to be understood that the pantiliner could 
have other dimensions and/ or be of some other shape, e.g. 
rectangular . 

The panty fastening adhesive is applied only to one or more 
regions of the backsheet which are adjacent the periphery 
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* SUbsta "*^ Portion of the backsheet, preferably at 
least 25% thereof, and more preferably at least 50%, has no 
adhesive applied thereto. As supplied to the user, the face of 
the backsheet to which the panty fastening adhesive is applied 
is covered by a protective release layer but this is removed by 
the user prior to use. 

in the case of Figure 17. the adhesive is applied in a 
narrow perioral strip the width of which is preferably from 4mm 
to lonun, and more preferably about 5mm. m the case of Figure 

eL„dL;? t eSiVe 18 aPPlied ln ^ f0rm ° f tw ° longitudinally 
extending strips, one extending along each lateral edge. There 

orefer S h l ** **" ° f * dhesive ' — which is 

preferably at least 15mm wide, more preferably from 29m» to 43m» 

ot ^JZZiT* ab ° Ut 35lm GiVSn "» ° Vera11 tensions 

of the pantiliner set out above, an adhesive-free strip 35mm wide 

thus corresponds to having two adhesive strips, each with a 
maximum width of 16mm and a minimum width of 8m» 

The adhesive pattern of Figure 19 is the same as that of 
Figure 17, except that a narrow gap, which is not more than 3mm, 
and is preferably from l to 2 mm, is left adhesive-free between 
the perimeter of the pantiliner and the outer edge of the 
adhesive strip. The presence of this gap makes it easier for a 
user to grasp the edge of the pantiliner when the time comes to 
remove it from the panty. it also makes it easier for the user 
to remove the protective silicone-coated fil* by which the 

condition in which it is purchased by the user. 

A similar effect is achieved with the embodiment of Figure 
20, where, instead of having a continuous, narrow, adhesive-free 

^ C L a H OUn ! Sntire Perimeter o£ «» P»ntiliner, the adhesive 
strip has two breaks in it, one at each end, the breaks being 

in iTnSl* 15Vm t0 35BUn ^ len9th ' ^ *" f *«*ly "mm 

matt^IT 88 .. 21 ^ " 80ne fUrther P° 8 «i»»le adhesive 

patterns. Figure 21 is similar to Figure 17, but has small 
adhesive-free areas at each of its four corners. Each of these 
areas is preferably from 1 to 2mm in width at the point where its 
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width is greatest. Figure 22 combines the adhesive-free 
periphery of Figure 19 with the adhesive-free gaps of Figure 20. 
Figure 23 is also similar to Figure 19 , except that it has a 
small area at each end where the adhesive extends completely to 
the edge of the pant i liner. It will be understood that many 
other variations in the adhesive pattern are possible within the 
scope of this aspect of the present invention. Using the 
adhesive patterns shown in Figures 16 to 23, the pantiliner is 
attached to the panty over what is preferably only a small part 
of its area. 

It will be seen that in each of the patterns shown in 
Figures 17, 18, 20 and 21, the adhesive extends to the very edge 
of the pantiliner over at least a major portion of the perimeter 
thereof, i.e. more than 50%, preferably more than about 65%. In 
the case of the pattern of Figure 17 the proportion is 100%. In 
the case of Figure 18 the proportion is preferably from 75% to 
90%, and more preferably from 80% to 85%. In the case of Figure 
20 the proportion is preferably from 80% to 95%, and more 
preferably from 85% to 95%. In the case of Figure 21 the 
proportion is preferably at least 95%. 

In the case of the patterns of Figures 19 and 22, the 
adhesive does not extend to the very edge of the pantiliner, but 
extends to a point very close to that edge over the whole (Figure 
19), or substantially the whole (Figure 22) of the perimeter. 
In the case of Figure 23 the adhesive extends to a point very 
close to the edge of the pantiliner over substantially the whole 
of the perimeter, and actually to the edge over a small portion 
of the perimeter. 

It has been found that the provision of adhesive only at or 
adjacent a major portion of the periphery of the pantiliner, 
enables the pantiliner to retain a secure grip on the panty 
during movement of the latter, and avoids, or at least reduces, 
the tendency of the pantiliner to bunch and wrinkle and, not 
infrequently, stick to itself- The effect thus provided is 
particularly advantageous in the context of an elastic 
pantiliner, such as the very thin elastic pantiliner described 
above. In those embodiments of the invention where the adhesive 
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is applied to a relatively small area (preferably not more than 
50% of the total surface are), the adhesive used need not be 
stretchable, even though the pantiliner is stretchable, and this 
in itself represents an advantage. 

Suitable panty fastening adhesives which can be used include 
SAVARE LA203 (produced by Savare I.C.S.r.l.) and KORAMELT 869 
produced by Kommerling Chemische Fabrik K.G. . Both of these are 
SEBS (styrene-ethylene-butylene-styrene block copolymer based, 
hot melt adhesives. 

The adhesive is preferably applied with a basis weight of 
about 24g/m 2 by coating, for example using a slot die coater, or 
by spraying or by printing. 

The description thus far has largely dealt with articles 
which are elastic. However, as mentioned briefly above, the 
adhesive patterns according to this aspect of the invention are 
also advantageous when applied to non-elastic articles. 

Firstly, articles, for example pantiliners, which are 
stretchable but non-elastic, give rise to similar problems of 
bunching and wrinkling as do elastic articles, and these may 
indeed be even more acute. Accordingly, the patterns according 
to this aspect of the invention may advantageously be applied to 
stretchable but non-elastic articles. 

Secondly, whether the articles are elastic, stretchable but 
non-elastic, or non-stretchable, it is desirable that, where they 
are adhesively fastened to a panty, they should be gas-permeable, 
though liquid-impermeable, so as to allow water vapour to pass 
through them. To this end, not only must the backsheet be gas- 
permeable, but its permeability must not be too greatly impaired 
by the panty fastening adhesive, an effect which is achieved by 
the above described patterns. 

The second class of panty fastening adhesive patterns 
mentioned above will now be described, and these too represent 
an aspect of the invention. As with the first class, they will 
be described herein with reference to a pantiliner, preferably 
the pantiliner described above, but they too can be used with the 
other articles mentioned in relation to the first class of 
patterns. 
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According to this aspect of the present invention there is 
provided a stretchable, absorbent article for adhesive attachment 
to an undergarment, wherein a stretchable adhesive is applied to 
a surface of the article, said surface being outwardly defined 
by a perimeter, the adhesive being applied to a major portion of 
the said surface, and extending at least substantially to the 
said perimeter over a major portion of the said perimeter. 

Preferably, the adhesive extends completely to the perimeter 
OTf if there is a gap between the edge of the adhesive and the 
perimeter, the gap is not more than 3mm, and more preferably from 
1 to 2mm in width. 

Some embodiments of this aspect of the invention will now 
be described with reference to Figures 24 to 27 of the 
accompanying drawings, which are plan views of pantiliners of 
hourglass shape, showing that face of the pantiliner; i.e. the 
external face of the backsheet, which carries the panty fastening 
adhesive. 

Each of Figures 24 to 27 shows a pantiliner of the same 
shape and size. In one embodiment, it has a length of about 
153mm, a maximum width of about 67mm, and a minimum width of 
about 51mm. It is to be understood that the pantiliner could 
have other dimensions and/or be of some other shape, e.g. 
rectangular. As supplied to the user, the face of the backsheet 
to which the panty fastening adhesive is applied is covered by 
a protectivB release layer, but this is removed by the user prior 
to use. 

Since the adhesive covers substantially the whole surface 
of the pantiliner, the panty' fastening adhesive must be 
stretchable, in the sense that if the pantiliner stretches then 
so must the adhesive, without the adhesive breaking. 

In each of Figures 24 to 27 a small area of the backsheet 
is left free of adhesive. As will be seen, in the case of Figure 
24 the adhesive-free areas are at the ends. The adhesive-free 
end portions each preferably extend a distance from 2mm to 4mm, 
more preferably about 3mm, from the end of the pantiliner. In 
Figure 25 the adhesive-free areas are at the corners. The width 
of each of the four adhesive-free portions, i.e. the distance 
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from the lateral edge of the adhesive to the point at „hi ch 
pantiliner has its greatest width, is ^rJy^lT.T 
more preferably about 3mm. In Pigure 26 therfi ig ° ^ 

adhesive free strip running around the perimeter of ^e 

:sT:::r3mm The an W d dth " ^ — — -rip is te p r re f °e f rabt 
loss than 3mm, and more preferably from l to 2mm. The pattern 
shown in Figure 27 is the same as that shown in Figure 2 6 exolot 
P^ilT ad r iVe " free i- ^e„ at opposite en d s 

iizitz. by adhesive which extends - «- — — of ::: 

^£ the rend's ^^^7^ 

pantiliner over at least > ■.»■!,... 

«,„,-.„.. . 3 r P 0 " 10 " of the peri.eter 

thereof, i.e. .ore then 50%, preferably .ore than about 65% zl 
the =aa. of Pigur. « the proportion is preferably fro. ,5, to 
50%, .ore preferably fro. .0% to 55%. x„ th . CM J ot rig ^* £ 

fro.^ 1 ;;,. 1 ' pr " arabiy *- ™ — 

adh f" T °"* 01 «»* t «~ « "OUT.. 26 , nd „ t „ e 

adhesive doe. not extend to the very edge of the pantiliner 
(except over a short distance in the case of Figure 27) "t 

a point very ci °- to th " — — -^01.1; 

" £ou " d «>. provision of a stretchabl. 

adhesive at or adj.c«t th. Peri.et.r of a stretchabl. panther 
over a ..Jor portion of th. perimeter, and over , Mj « 

r tain 6 r." 1 "" , 0f -bias th. pantii^ 11 

IT ?/ * riP ° n *** Panty dUri '" »"v«,ent of th. Ltter 

end .void., or et least rsduces, th. tendency of th. pentUW 

effect"" ^T' *" d ' ^ «ic* to itself Z 

effect thus provided is particularly advantageous in th. context 
of .n elastic pantiliner, such as the verv thl„ ... .7 
pantiliner described above. ^ elastic 

by Keeling cheslsch. FebriX K.c. . The adhesive is prefer.^ 
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applied with a basis weight of about 24g/m 2 by coating, for 
example using a slot die coater, or by spraying or by printing. 

It is desirable that, where a pantiliner is adhesively 
fastened to a panty, it should be gas-permeable, though liquid- 
impermeable, so as to allow water vapour to pass through it. To 
this end, not only must the backsheet be gas-permeable, but its 
permeability must not be too greatly impaired by the panty 

fastening adhesive. 

Tests were done to determine the permeability to water 
vapour of various pantiliner materials, including material from 
two known pantiliners, and the permeability of a sample of 
material from the crotch of a cotton panty. The results were as 
follows: 

! sample from pantiliner according to the 

invention, with PFA (panty fastening adhesive) 
pattern of Fig. 1 « 24g/m 2 : 980g/m 2 .day. 

2m sample from same pantiliner but without any PFA: 

1407g/m 2 .day. 

3 carefree Light New Sensitive: 918g/m 2 .day. 

4 Always Pantiliner: I50g/m 2 .day. 

5 cotton panty crotch: 2300g/m 2 .day. 

The pantiliner which constituted item (1) above consisted 
of the following layers: 

Topsheet : Elastic covering structure as described 

above with reference to Figures 10 to 
16, 60 g/m 2 

Topsheet/core adhesive: Savar* PM 17 all over coated, 10 g/m 
Core . spunlaced nonwoven 70% rayon/30% PET, 

50 g/m 2 

Core /backsheet 

adhesive: Elastic hot melt elastomeric adhesive 

as described in detail above all over 
coated 20 g/m 2 

Backsheet: Spunlaced nonwoven 100% PP, 40 g/m 2 

pFA . savare LA 203, 24 g/m 2 

Release layer: Silicone coated paper, 45 g/m 2 
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In the case of item (3) above, the adhesive is in the form 
of three parallel stripes extending along its length. In the 
case of item (4), the adhesive is applied in a single stripe 40mm 
wide which extends along the length of the product and almost 
reaches the welded edges thereof. 

It will be seen that using the adhesive at a relatively low 
basis weight (24g/m 2 ) , the reduction in permeability to water 
vapour produced by the adhesive was only about 30% (comparing 
items (1) and (2), and the resulting value was still higher than 
the known product of item (3) • 

The method by which the permeability to water vapour was 
determined was as follows. A sample of the product concerned, 
measuring 50mm x 50mm, (taken, in the case of item (1) from the 
centre of the pantiliner, and thus completely coated with 
adhesive) was mounted over the open end of a cylindrical 
container having a height of 30mm and an internal diameter of 
26mm, containing 5ml of distilled water. The test apparatus is 
held at a temperature of 23 °C ± 2°, and at a humidity of 50% ± 
2%. Air is then caused to flow over the exposed surface of the 
sample at a rate of 2.5 to 3m/s. The water vapour permeability 
(WVP) measured in g/m 2 .day is then calculated from the following 
equation 

WVP - P ° - * 24 xl(f 
Sc 



P 0 - weight at time 0 hours 

P 24 - weight at time 24 hours 

Sc « area of sample exposed to air flow. 

A number of embodiments of pantiliner according to the 
invention are described below. Before doing so, however, a 
description will be given of the way in which certain relevant 
parameters are measured. These are stretch, elasticity, wet 
through, flexibility and thickness. Mention will also be made 
of the synthetic urine used in some of the tests. 
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Load 

The details of this test are set out later in this 
specif icat ion . 

Elasticitv/Pad set 

The details of this test are set out later in this 

specif ication . 
wet thrown 

This test measures the amount of liquid (synthetic urine) 
which will pass through a product which is permeable to air and 
water vapour, but substantially impermeable to liquid, under 
certain conditions. The test is carried out as follows: 

(a) Place the product on a sheet of blotting paper (220 g/m 2 ) , 
add 2 ml of the liquid in the centre of the product at a flow 
rate of approximately 1 ml/lOsec, and leave for 2 minutes. 

(b) Place on the product a 3000 g weight having a lower surface 
100 x 50 mm, whereby to exert on the product a pressure of 60 
g/cm 2 over the liquid acquisition zone thereof. 

(c) Keep the weight on the product for 15 seconds. 

(d) Remove the weight. 

(e) Ascertain whether any liquid has been absorbed by the 
blotting paper. 

(f) Repeat operations (b) to (e) nine times with a 15 second 
pause after each cycle. 

Flexibility 

This is measured by the test laid down in ASTM Standard D 
1388*64 for measuring the stiffness of fabrics. For full details 
reference should be made to that Standard, which is incorporated 
herein by reference. In brief, however, what is done is to cause 
a strip of the material being tested to project over an edge of 
a platform, until the tip of the test specimen is depressed under 
its own wight to the point where the line joining the tip to the 
edge of the platform makes an angle with the horizontal of 41.5°. 
The length of the projecting portion is taken as the overhang 
length O, and the bending length c is calculated as 0/2. The 
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flexural rigidity g is then calculated from this as: 
G=Wxc 3 mg.cm 

This formula assumes that the weight is W in mg/cm 2 . 
Thickness 

The thickness of the pantiliners is measured under a 
pressure of 20 g/cm 2 (0.2845 psi) . 

Synthetic urina 

The composition was as given earlier in this description. 

Details will now be given of a number of embodiments of a 
pantiliner according to the invention, in so doing, the 
nomenclature of Table l above will be used to identify the 
various layers of the products, it will, however, be noted that 
in Product 10 there are two adjacent absorbent core layers, of 
the same materials as one another but in different basis weights, 
which together give the desired total basis weight (120 g/m 2 ) for 
the core. 

All the embodiments were hourglass in shape and had a length 
of 153 mm, a maximum width of 67 mm and a minimum width of 51 mm 
with all layers being of the same size and s> > e , except in the 
case of Product 10. The structures of Procct 2 is shown in 
exploded isometric view in Figure 1 of the accompanying drawings. 
In the case of Product 10, the Absorbent Core (1) (denoted as 3') 
was smaller in plan than the pad, having a length of 143 mm, a 
.maximum width of 57 mm and a minimum width of 41 mm, but 
Absorbent Core (2) (denoted as 3-) was the same size as the pad. 
The construction of Product 10 is shown in Figure 2a, which is 
a plan view, and Figure 2b, which is a cross-section taken on 
line A-A in Figure 2a. m this construction, both absorbent 
corers are hourglass in shape, a layer of continuous adhesive 
2* bonds the two together, and may also be sufficient to bond the 
composite core to the topsheet, though an optional discontinuous 
thin adhesive layer 2' may be provided between Absorbent Core (i) 
and the topsheet. Absorbent Core (2) is bonded to the backsheet 
by lines of adhesive. 
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PT-oduct 1 

Topsheet : None 
Topsheet/core adhesive: None 

Absorbent core: Hydrophilic, spunlaced, nonwoven 

material; 50g/m 2 , 70% rayon, 30% PET 
(stretchable) 

core/backsheet adhesive: Hot-melt, elastomeric glue (1> , 20 g/m 2 

(elastic) 

Backsheet: Hydrophobic , spunlaced, nonwoven 

material; 30g/m 2 , 100% PET 
(stretchable) 

PFA: Holt-melt SavarS LA 203, 24 g/m 2 



Footnote (1) : holt-melt elastomeric adhesive described in detail 
above. 

As will be seen. Product 1 has no topsheet, and accordingly 
the term "absorbent core" is to be understood in this context as 
meaning simply an absorbent member, and is not to be understood 
as carrying an implication that the member concerned is 
sandwiched between other members. Despite the absence of a 
topsheet, the product appears to be acceptable to users, in view 
of the relatively low volume of fluid which the product is to 
handle. The absence of a topsheet has the result, which can be 
seen from the results which are set out below, of making the 
product highly flexible. 
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Product 2 

Topsheet: Ring-rolled, apertured. or perforated 

film 

(stretchable) 

Topsheet/core adhesive: Hot-Melt glue lines, Savard PM 17, 0.06 

g/liner m. 
(stretchable) 

Absorbent core: Hydrophilic, spunlaced, nonwoven 

material; 50 g/m 2 , 70% Rayon 30% PET 
(stretchable) 

Core/backsheet adhesive: Hot-melt, elastomeric adhesive (1); 20 

g/m 2 

(elastic) 

Backsheet: Hydrophobic, spunlaced, nonwoven 

mater I; 30 g/m 2 , 100% PET 
(stre. .able) 

PFA: Hot-M- u Savarfc LA203, g/m 2 
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product 3 
Topsheet : 

Topsheet/ core adhesive: 

Absorbent Core: 
Core/backsheet adhesive: 

Backsheet : 
PFA: 
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Hydrophilic Elastic Perforated 

Cover stock, 62 g/m 2 (2) 

(elastic) 

Hot-Melt coated glue, SavarS PM 17, 5 

g/» 2 

(stretchable) 

Creped tissue, 47 g/m 2 

(stretchable) 

Hot-Melt, coated glue, Savard PM 17, 20 
g/m 2 

(stretchable) 

Elastic film, EXX 500 38 g/m 2 (3) 
(elastic) 

Hot-Melt Savarfc LA203, 24 g/m 2 



Footnote (2): The material used was as described above with 
reference to Figures 10 to 17. 

Footnote (3): EXX500 is available from Exxon Corporation, 
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Product 4 

Topsheet: Hydrophilic Elastic Perforated 

Coverstock, 62 g/m 2 (2) 
(elastic) 

Topsheet/core adhesive: Hot-melt coated glue, Savare PM 17, 5 

9/m 2 

(stretchable) 

Absorbent Core: Hydrophilic, spunlaced, nonwoven 

material, 50 g/m 2 , 70% Rayon 30% PET 
(stretchable) 

Core/backsheet adhesive: Hot-melt, elastomeric adhesive (1) , 20 

g/m 2 

(elastic) 

Backsheet : Hydrophobic , spunlaced , nonwoven 

material; 40 g/m 2 , 100% PET 
(stretchable) 

PFA: Hot-melt Savare LA203, 24 g/m 2 
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Product 5 

Topsheet: Hydrophilic Elastic Perforated 

Coverstock, 62 g/m 2 (2) 
(elastic) 

Topsheet/core adhesive: Hot-melt coated glue, Savarfe PM 17, 5 

g/m 2 

(stretchable) 

Absorbent Core: Hydrophilic, spunlaced, nonvoven 

material, 50 g/m 2 , 70% Rayon 30% PP 
(polypropylene) 
(stretchable) 

Core/backsheet adhesive: Hot -melt coated glue, Savar& PM 17, 20 

g/m 2 

( stretchable) 

Backsheet: Elastic film, EXX 500 38 g/m 2 (3) 

(elastic) 

PFA: Hot-melt Savarfe LA203, 24 g/m 2 
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Product g 

Topsheet: Hydrophilic, spunlaced, nonwoven 

material, 30 g/**, 70 % Rayon 30% pet 
(stretchable) 

Topsheet/core adhesive: Hot—It coated glue, Savare P M 17 5 

g/m 2 

(stretchable) 
Absorbent Core: creped tissue, 47 g/** 

(stretchable) 

Core/backsheet adhesive: Hot— It, elasto»eric adhesive (1, , 20 

g/m 2 

(elastic) 

Backsheet: Hv ^_„„ K „. . 

Hydrophobic, spunlaced, nonwoven 

material, 40 g/m 2 , PET 

(stretchable) 

PFA* 

Hot— It Savare LA203, 24 g/m 2 
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product 7 

Topsheet: Ring-rolled, apertured or perforated 

film 

(stretchable) 

Topsheet/ core adhesive: Hot-melt coated glue, Savare PM 17, 10 

g/m 2 

(stretchable) 

Absorbent Core: Hydrophilic, spunlaced, nonwoven 

material, 70 g/m 2 , 70% Rayon 30% PP 
(stretchable) 

Core/backsheet adhesive: Hot-melt, elastomeric adhesive (1) , 20 

g/m 2 

(elastic) 

Backsheet: Hydrophobic, spunlaced, nonwoven 

material, 40 g/m 2 , 100% PP 
(stretchable) 

PPA: Hot-melt Savare LA203, 24 g/m 2 
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Topshcet: Hydrophilic Elastic Perforated 

Coverstock, 62 g/m 2 (2) 
(elastic) 

Topsheet/core adhesive: Hot-melt coated glue, Savard PM 17, 

10g/m 2 

(stretchable) 

Absorbent Core: Hydrophilic, spunlaced, nonwoven 

material, 70g/m 2 , 70% Rayon 30% pp 
(stretchable) 

Core/backsheet adhesive: Hot-melt, elastomeric adhesive (l), 

20g/m 2 
(elastic) 

Backsheet: Hydrophobic, spunlaced, nonwoven 

material, 40g/m 2 , 100% PP 
(stretchable) 

PFA: Hot-melt Savarfc IA203, 24g/m 2 
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Product 9 
Topsheet : 

Topsheet/core adhesive: 
Absorbent Core: 



Core/backsheet adhesive: 



Backsheet : 



PFA: 
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None 
None 

Hydrophilic, spunlaced, nonvoven 
material, 70g/m 2 , 70% Rayon 30% PP 
(stretchable) 

Hot-melt, elastomeric adhesive (1) , 

20g/m 2 

(elastic) 

Hydrophobic , spun laced , nonwoven 
material, 40g/m 2 , 100% PP 
(stretchable) 

Hot-melt Savard LA203, 24g/m 2 



Like Product 1, this has no topsheet, and the same comments apply 
as regards this fact as are set our above in relation to Product 
1. 
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Product in 
Topsheet : 



Ring-rolled, apertured or perforated 
film 

(stretchable) 

Topsheet/core adhesive: Hot-melt coated glue, savare pm 17 

10g/m 2 

(stretchable) 

Hydrophilic, spunlaced, nonwoven 
material, 70g/m 2 , 70% Rayon 30% pp 
(stretchable) 

Hydrophilic, spunlaced, nonwoven 
material, 50g/m 2 , 70% Rayon 30% pet 
(stretchable) 

Core/bacKsheet adhesive: Hot-melt, elastomeric adhesive (i) . 

20g/m 2 * 
(elastic) 

Backsheet : Hvrt _ rtr , K . . 

Hydrophobic, spunlaced, nonwoven 

material, 40g/m 2 , ioo% pp 
(stretchable) 

PFA: 

Hot-melt Savarft LA203, 24g/m 2 



Absorbent Core (l) : 
Absorbent Core (2) : 
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T.oad and pad set tests 

The elastic behaviour of some of the embodiments described 
above (Products 1, 2, 4, 7, 8 and 9), a conventional pantiliner 
sold by Johnson & Johnson as "Carefree Normal 11 , and a cotton 
panty in which the product of the invention might be used, were 
investigated in a test described below. In this test, a sample 
of each product was subjected to three hysteresis cycles by means 
of a tensile tester designed to apply to each sample a load 
which, in each cycle, gradually increases and then gradually 
decreases* 

Each product is first conditioned, by keeping it for at 
least 12 hours in a room at a temperature of 23 ± 2° C and a 
relative humidity of 50 ± 2%. A strip one inch (2.54 cm) wide 
was then cut from the product the length of the strip being 
either parallel to the length of the product (if it is desired 
to measure MD elastic behaviour) or perpendicular to the length 
of the product (if it is desired to measure CD elastic 
behaviour) . In the test of which the results are given below it 
was CD elastic behaviour which was measured. 

The sample is laid unrestrained on a table. The length of 
the part of the sample which will be tested is marked on the 
sample itself. The distance between the clamps of the tensile 
tester is set to the same length that has been previously marked 
on the specimen. Each sample is clamped in the tensile tester 
in such a way as to enable the tester to apply a load lengthwise 
of the strip and to avoid slacks or tensions. The load cell must 
record increase as soon as the test starts. The following steps 
were then carried out: 

1. Increase the load gradually from zero up to a value at which 
the length of that part of the sample which is under load is 125% 
of its initial length, continuously recording the load and 
corresponding length as this is being done. 

2. Decrease the load gradually until the distance between the 
clamp returns to its starting point, continuously recording the 
load and corresponding length as this is being done. 

3. Hold the sample for 30 seconds. 

4. Repeat steps 1 to 3 two further times. 
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The results obtained are set out in Table 2 below, except 
for the Carefree Normal sample, which had too little elasticity 
for it to be capable of undergoing the test, for each of the 
three hysteresis cycles. m each case, the table records the 
peak load, i.e. the load in g/inch required to achieve 25% 
elongation, the percentage set, i.e. the percentage amount by 
which the length of the sample exceeded its original length at 
the end of the each cycle at a load of 0.05 N/inch. A value of 
0.05 N, rather than zero is chosen, to avoid possible reading 
problems with the computer software via which measurements are 
made. The table also records the energy dissipated in the course 
of the cycle. This last value, measured in io>j, is determined 
from the area within the hysteresis cycle. 

orooJrr °\ T rSSUltS ° f Table 2 ' to * eth « with other 
properties of the samples, are set out in Table 3. 
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rtnN 

LOAD 


% 

SET 


ENERGY 
(10* J) 


| Cotton panty 
100% cotton 


CYCLE 1 
CYCLE II 
CYCLE III 


127 
122 


5% 

%J70 

6% 


3.15 
2 38 
2.35 


product # 1 


CYCLE 1 
CYCLE II 
CYCLE III 


122 
111 
98 


10% 
11% 
11% 


5 - 10 s 

2.54 
2.50 


product U 2 


CYCLE 1 
CYCLE II 
CYCLE III 


140 
126 
111 


10% 
10% 
11% 


5.28 
2.73 
1.88 


product # 4 


CYCLE 1 
CYCLE II 
CYCLE III 


349 
319 
303 


6% 
6% 
7% 


13.7 jt 
9.67 1 
8.14 I 


product # 7 


CYCLE 1 
CYCLE II 
CYCLE III 


117 
103 
99 


11% 
11% 
12% 


4.77 | 

2.91 

2.67 


product # 8 


CYCLE 1 
CYCLE II 
CYCLE III 


218 
214 
203 


6% 
7% 
7% 


7.90 
4.19 

4.17 | 


D product 0 9 


CYCLE 1 
CYCLE II 
CYCLE III 


102 
93 
86 


11% 
12% 
12% 


3.85 1 
2.44 | 
1.79 1 
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Cotton Panty | 


CM 


CO 

in 


Yes | 


0.40 | 


<p | 
e 1 


Carefree Normal 


not noticeable 


not noticeable 


None 


3.10 


>7770 j 


o> 


CM 

o 


11/12 


None 


0.97 


1867 


CO 


00 
CM 


CO 


None 


1.38 j 


n.a. 






11/12 


None 


1.28 


4000 




CD 
CO 


CO 


None 


1.13 


2720 


CM 


o 


10/11 


None 


1.21 


1230 




CM 
CM 


10/11 


None 


0.83 


8 


| Product 


Stretch (N/inch) ! 
(Peak load/1 at cycle) 


! 

T 

# Q 

— " CD 

S & 


| Wet through 


| Thickness (mm) 


E 
o 

? 
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A number of points emerge from Table 2 and 3. Firstly, it 
will be seen that all the Products tested had a low value of pad 
set, (not more than 12% after three cycles, even in the worst 
case, and 6% in the best case), indicating that the Products will 
not lose their elasticity in use. Secondly, Products 1, 2, 7 and 
9 are seen to be particularly advantageous in that the loads 
required to reach 25% are low, and are comparable to those 
required in the case of the cotton panty. Consequently, during 
use the pantiliner and panty will stretch to substantially the 
same extent as one another in response to any given force, and 
the pantiliner will therefore behave, for practical purposes, as 
though it were part of the panty itself. 

Figures 3 to 9 are hysteresis cycles which show the elastic 
behaviour of the products referred to in Table 2. As can be 
seen, the amount of hysteresis is not great in the case of any 
of those according to the invention, indicating that the products 
will retain their elastic properties to a substantial extent 
during repeated stretching and relaxation. Figure 3 is a 
hysteresis cycle for the cotton panty. This can be seen to be 
broadly similar to Figures 4 to 9. There is no such cycle for 
the comparative article "Carefree Normal", since this is almost 
completely inelastic. 
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CLAIMS 



1. A multi-layer, fluid-absorbent sanitary article for use with 
a panty garment, the article having means of attachment to the 
interior of the garment in the crotch area thereof, the article 
being flexible, and elastic in at least one direction, the 
elasticity being such that in said at least one direction the 
loading force required to extend a sample of the material 1 inch 
(2.54 cm) in width to 125% of its original length is not more 
than 400g, and the residual stretch (pad set) after the sample 
has been stretched three times to 125% of its original length and 
relaxed after each stretch is not more than 15% of its original 
length • 

2. An article according to claim l, wherein the said loading 
force is not more than 250g. 

3. An article according to claim 2, wherein the said loading 
force is not more than I50g. 

4. An article according to claim 3, wherein the said loading 
force as not more than lOOg. 

5. An article according to any preceding claim, wherein the 
said loading force is at least 60g. 

6. An article according to any preceding claim, wherein said 
pad set is not more than 12%. 

7. An article according to claim 6, wherein said pad set is not 
more than 8%. . 

lL J* artiCle » cco ^i«g to any preceding claim, having a 
thickness of less than 2ma as measured under a pressure of 
20g/cm . 



An article according to claim 8, wherein the thickness 



under 
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the said pressure is in the range of from 0.5 to 1,6mm. 

10. An article according to any preceding claim, which has a 
flexibility, as measured according to ASTM Standard D 1388-64, 
is not more than 5000 mg.cm. 

11. An article according to claim 10, wherein the flexibility 
is not more than 3000 mg.cm* 

12. An article according to claim 10 or 11, wherein the 
flexibility is at least 500 mg.cm. 

13. An article according to any preceding claim, wherein the 
article is elongate and has a direction of elasticity transverse 
to the length thereof. 

14. An article according to any one of claims 1 to 12, wherein 
the article is elongate and has a direction of elasticity 
parallel to the length thereof. 

15. An article according to any one of claims 1 to 12, wherein 
the article is elongate and has directions of elasticity both 
transverse and parallel to the length thereof. 

16. An article according to any one of claims 13 to 15, wherein 
the article has an hourglass shape. 

17. An article according to any preceding claim, wherein the 
layers are substantially identical to one another in shape and 
size, and are substantially in alignment with one another. 

18. An article according to any preceding claim, which comprises 
a layer of absorbent material exposed to the exterior on one face 
thereof, and joined in face-to-face relationship on its opposite 
face, by means of an adhesive connection, with a backsheet of 
water-impermeable material. 
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which 



19. An article according to any one of claims i to 17 which 
37 a layer of absorbent material sandwiched be^weTn a 
topsheet of water-permeable material and a baOcsheet of water! 
impermeable material, the absorbent material being joined to the 
backsheet and topsheet by adhesive connections. 

20. An article according to claim 18 or 19, wherein at least the 
absorbent material is elastic, and each of the other layers is 
elastic or stretchable but inelastic. 



21. 



„ * ' article a °cording to claim is, 19 or 20, wherein at least 
the backsheet is elastic, and each of the other layers is elastic 
or stretchable but inelastic. elastic 

22 An article according to any one of claims 19 to 21, wherein 

the IT T tOP8hCet ' Whe " Pr ° Vided ' iS *^°> each of 

the other layers is elastic or stretchable but inelastic. 

23 An article according to claim 22, wherein the topsheet is 
a structure having perforations which extend therethrough the 
structure comprising: «^»«gn, tne 

III L UPPer )T T ±ntended t0 ^ ™*™*ly of the absorbent 
body and comprising a non-woven fibrous material- 

(b) an intermediate layer comprising an elastic'f iim; and 

abLL»t°Z lntended t0 faCS inward1 ^ *° the 

absorbent body and comprising a non-woven fibrous material- the 

upper and lower layers being connected to the intermediate ayer 

substantially only around the perimeters of the perforations 

24. An article according to any one of claims is tc 23, wherein 
at ^ Vt r 681 ^ C ° nneCti - ^ween the absorbs mlte^ 

eTast^! : h8et 18 ela8tiC ' and of the other layers Is 

elastic or stretchable but inelastic. 1 

ariea^t a Se C aL a T rdin9 °~ ° f " t0 24 < Whe "*" 

at least the adhesive connection between the absorbent material 
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and the topsheet, where provided, is elastic, and each of the 
other layers is elastic or stretchable but inelastic. 

26. An article according to any one of claims 18 to 25, wherein 
at least one of the topsheet (where provided), absorbent 
material, backsheet, and adhesive connections ( s) , is stretchable 
but inelastic. 

27. An article according to any one of claims 18, 19 and 21 to 
26, wherein the absorbent material is stretchable but inelastic 
and is selected from the group consisting of spunlaced materials, 
creped materials, and slitted materials. 

28. An article according to any one of claims 18 to 21 and 23 
to 27, wherein the topsheet, where provided, is stretchable but 
inelastic and is a ring-rolled material. 

29. An article according to any one of claims 18 to 20 and 22 
to 28, wherein the backsheet is stretchable but inelastic and is 
formed of a spunlaced material. 

30. An article according to any one of claims 18 to 28, wherein 
the backsheet is elastic and is formed of an elastomeric film. 

31. An article according to any one of claims 18 to 30, wherein 
the adhesive connection (s) is provided by an elastomeric hot melt 
adhesive composition comprising at least one thermoplastic 
elastomer and at least one tackifying resin, the thermoplastic 
elastomer (s) being a styrene/butadiene/styrene (SBS) copolymer 
or a blend of styrene/butadiene/styrene with 
styrene/isoprene/styrene (SIS) in which SIS is present in an 
amount equal to or less than 50% by weight of the total block 
copolymer, the composition being characterised in that: 

(a) it is capable of bonding, when applied from the molten 
state, plastic and/or cellulosic materials with a 90- peel force 
not lower than 0.5 N/cm, 

(b) it has a tensile strength retention after 50 cycles (as 
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herein defined) of at least 40%; 

(c) it has a viscosity of 120,000 cps or less at 180»C and an 
applied shear of 80 sec' 1 . 

32. An article according to any one of claims l to 17, wherein 
at least one of the layers is elastic and each of the other 
layers is elastic or stretchable but inelastic. 

33. An elastic, fluid-absorbent sanitary article for use with 
a panty garment, the article having means of attachment to the 
interior of the garment in the crotch area thereof, the article 
comprising a plurality of layers joined in face-to-face 
relationship with one another by means of at least one adhesive 
connection, the said adhesive connection or one of said adhesive 
connections, being provided by an elastic adhesive, whereby to 
provide, at least in part, the elasticity of the article. 

34. An article according to claim 33, which comprises a layer 
of absorbent material exposed to the exterior on one face 
thereof, and joined in face-to-face relationship on its opposite 
face, by means of an adhesive connection provided by an elastic 
adhesive, with a backsheet of water-impermeable material. 

35. An article according to claim 33, which comprises a layer 
of absorbent material sandwiched between a topsheet of water 
permeable material and a backsheet of water- impermeable material, 
the absorbent material being joined to the backsheet and topsheet 
by adhesive connections at least one of which is provided by an 
elastic adhesive. 

36. An article according to any one of claims 33 to 35, wherein 
the adhesive is an elastomer ic hot melt adhesive. 

37. A fluid-absorbent article for use with a panty garment, 
which comprises a layer of absorbent material exposed to the 
exterior on one face thereof, and joined in face-to-face 
relationship on its opposite face, by means of an adhesive 
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connection, with a backsheet of water- impermeable material. 

38. An article according to claim 37, having a thickness of less 
than 2mm. 

39. An article according to claim 37 , having a thickness of less 
than 1mm. 

40. A fluid-absorbing sanitary article according to any 
preceding claim, wherein the layers thereof, and the connections 
therebetween, are such as to render it permeable to water vapour 
and other gases. 

41. A fluid-absorbent sanitary article for use with a cotton 
panty garment, the article having means for removably attaching 
it to the interior of the panty garment in the crotch area 
thereof, wherein the stress-strain characteristics of the said 
article correspond to a substantial extent to those of the said 
crotch area. 

42. An absorbent article for adhesive attachment to an 
undergarment, wherein adhesive is applied to a surface of the 
article, said surface being outwardly defined by a perimeter, the 
adhesive being applied only to at least one portion of the said 
surface at or adjacent the said perimeter, the remainder of the 
surface being adhesive- free. 

43. An article according to claim 42, wherein at least 25% of 
the said surface is adhesive-free. 

44. An article according to claim 43, wherein at least 50% of 
the said surface is adhesive-free. 

45. An article according to any one of claims 42 to 44, wherein 
the said portion consists of a strip extending around the said 
surface adjacent the said perimeter. 



WO 96/10978 



PCT/US95/13273 



81 

46. An article according to claim 45, wherein the said strip 
extends completely to the said perimeter. 

47. An article according to claim 45, wherein the said strip is 
separated from the said perimeter by a narrow adhesive-free 
region over the complete length thereof. 

48. An article according to claim 45, wherein the sa. 1 strip is 
separated from the said perimeter by a narrow adhesive-free 
region except over a minor part thereof. 

49. An article according to claim 45, wherein the said strip 
extends completely to the said perimeter except over a minor part 
thereof . 

50. An article according to any one of claims 42 to 44, wherein 
the adhesive is applied to a pair of said portions, said portions 
bemg separated from one another by an adhesive-free region. 

51. An article according to claim 50, which is elongate, and 
wherein the pair of said portions are themselves elongate and 
extend along laterally opposite edges of the articles, the 
adhesive-free region being also elongate. 

52. An article according to any one of claims 45 to 49, which 
is in the form of a pantiliner and in which the said strip is 4 
to 10mm wide. 

53. An article according to claim 52, wherein the said strip is 
about 5mm vide. 

54. An article according to claim 52 or 53, as dependent on 
claxm 6 or 7, wherein the said narrow adhesive-free region is not 
more that 3mm wide. 

55. An article according to claim 54, wherein the said narrow 
adhesive-free region is from 1 to 2mm wide. 
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56. An article according to claim 52 or 53, as dependent on 
claim 45, wherein said minor part is provided by a plurality of 
adhesive-free regions spaced apart from one another and each not 
more than about 2mm wide. 

57. An article according to claim 51, which is in the form of 
a pantiliner and in which the elongate adhesive-free region is 
from 15 to 43mm wide. 

58. An article according to any one of claims 42 to 57, which 
is elastically stretchable. 

59. An article according to any one of claims 42 to 47, which 
is non-elastically stretchable. 

60. An article according to any one of claims 42 to 57, which 
is non-stretchable. 

61. An article according to any one of claims 42 to 60, wherein 
the said adhesive is based on a styrene-ethylene-butylene-styrene 
block copolymer. 



62. A stretchable, absorbent article for adhesive attachment to 
an undergarment, wherein a stretchable adhesive is applied to a 
surface of the article, said surface being outwardly defined by 
a perimeter, the adhesive being applied to a major portion of the 
said surface, and extending at least substantially to the said 
perimeter over a major portion of the said perimeter. 

63. An article according to claim 62, wherein the adhesive 
extends completely to the said perimeter over a major portion of 
said perimeter. 

64. An article according to claim 63, wherein the said surface 
has at least one adhesive-free region. 
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65. An article according to claim 64, which is elongate and 
which has an adhesive-free region at each end thereof. 

66. An article according to claim 64, which is hourglass in 
shape and has an adhesive-free region at each corner thereof. 

67. An article according to claim 62 , wherein the said surface 
has an adhesive-free region in the form of a narrow 
adhesive-free strip extending along at least a substantial part 
of the said perimeter. 

68. An article according to claim 67, wherein the said strip 
extends completely along the said perimeter. 

69. An article according to any one of claims 62 to 68, which 
is in the form of a pantiliner. 

70. An article according to claim 65, which is in the form of 
a pantiliner and in which each of the said adhesive-free regions 
extends a distance of from 2 to 4mm from the adjacent end of the 
pantiliner. 

71. An article according to claim 70, wherein the said distance 
is about 3mm. 

72. An article according to claim 66, which is in the form of 
a pantiliner and in which each of the said adhesive-free regions 
extends a distance of from 2 to 4mm from the adjacent lateral 
edge of the pantiliner. 

73. An article according to claim 72, wherein the said distance 
is about 3mm. 

74. An article according to claim 67 or 68, which is in the form 
of a pantiliner and in which the said adhesive-free strip has a 
width of less than 3mm. 
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75. An article according to claim 74 , wherein the said width is 
from 1 to 2mm. 

76. An article according to any one of claims 62 to 75 , wherein 
the said stretchable adhesive is based on a styrene-ethylene- 
butylene-styrene block copolymer. 

77. An article according to any one of claims 62 to 76, which 
is elastically stretchable. 

78. An article according to any one of claims 1 to 42, having 
adhesive for attachment to an undergarment as defined in any one 
of claims 43 to 57, or 61 to 76. 
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